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Reliance HY-CROME Spring Washers 














Field tests and laboratory re- 
search experiments, clearly 
indicate the development of 
wear and looseness in 
bolted assemblies is 
inevitable and un- 
avoidable. 
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Double Hy-Crome 
Spring Washers, un- 
der compression, main- 
tain a tension over areactive i 
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What happens when the pony wheels 
strike a guard rail? What takes place when 
a nosing truck is jerked into line for safe 
passage through a frog? 

Even the roughest sort of an approxima- 
tion will show the terrific shock that the 
guard rail must take. And even a casual 
consideration will bring out these char- 
acteristics that are essential in guard rails: 
resilience, toughness, and a means of 
securing which cannot stretch or fail under 
impact. 

Bethlehem’s Hook-flange Guard Rail 
embodies all three of these characteristics. 
It is resilient in design and material, yet it 
cannot overturn nor back away. It is made 
of rolled steel and has never broken or 
failed in service. It is not secured by bolts 
nor braces, but by a combination of the 
hook-flange, which prevents overturning, 
and a special shoulder tie plate which pre- 
vents spreading. 

The Bethlehem Hook-flange Guard Rail 
is widely used. Some railroads prefer it 
because of its one-piece construction. 
Others have called it the most rugged 
heavy-duty guard rail made. Both agree 
that it minimizes shock, stands up under 
impact, and provides positive guarding 
action. 


BETHLEHEM STEEL COMPANY 
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HIGH REACTION 


through Years of Service. 


ONLY VERONA FIXED TENSION 
TRIFLEX SPRING 


Meets These Requirements 








wy WOODINGS-VERONA 
wim TOOLWORKS VERONA, PA. 
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tHe FAUUNOM FZ series’ 


PULLS BIG LOADS... 
Yet Ya Easily Handled By TWO Men! 


Because of its tremendous reserve of power, 
light weight, large capacity and sturdy 
construction, the Fairmont S2 Series “F’’ 
car can be used on many types of hauling 
jobs. Power from its water cooled roller 
bearing engine is transmitted to the wheels 
by Fairmont's time-proved endless cord 
belt drive. The three Hy-Load roller bear- 
ings in the crankshaft have 40% greater 
load capacity than ordinary ball bearings. 
Easy to maintain as well as longer wear- 





ing, these roller bearings contribute much 
to the greater economy of the Fairmont S2 
Series F. Extension lift handles reduce the 
lift at the rear to 145 pounds and permit 
use by only two men for inspection service. 
Before you buy any section cars investi- 
gate this modern eight-man unit. Ask for 
Bulletin 394. It is only one of many styles 
in the Fairmont line. Fairmont Railway 
Motors, Inc., Fairmont, Minnesota. 


OF ALL THE CARS IN SERVICE TODAY 



























INCREASED EFFICIENCY and PRODUCTION 


ARE MADE POSSIBLE WHEN 
WORKMEN ARE SUPPLIED 
WITH COOL CLEAN WATER 
AND SALT NECESSARY TO 


MAINTAIN MUSCULAR ENERGY 


THE DOBBINS PORTABLE DRINKING 


FOUNTAIN supplies pure cool drinking water under 
complete sanitary conditions to crews of workmen and elimi- 
nates the necessity of pails, kegs, dippers and individual 
cups. The Dobbins Portable Drinking Fountain and Salt 
Dispenser saves the employer pay roll losses by supplying 
the necessary salt and water thus aiding in the prevention 
of heat prostration, cramps, etc., keeping the man on the job 
healthy and efficient. Regardless of where your men are 
employed, they can now be assured the same protection from 
disease spreading drinking equipment that is afforded in the 
bubbler drinking fountain used in modern industrial plants. 
Over 100,000 Dobbins Portable Fountains Are Now in Use 












h 


* 
} 
. 





5 @ Meme 


It for MUSCULAR 
a ENERGY 


THE DOBBINS SALT DISPENSER 
contains 500 tablets, is modern 
in design and smooth in per- 
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formance. The salt tablet cham- 
ber has no metallic parts to 
cause corrosion or to prevent 
the dispenser from function- 
ing. Top is transparent and 
THREADED on. Guide Cup is 
made of stainless steel. Protect 
workmen from loss of time due 
to heat prostration with-ealt and 


water—protect yourself against 
loss through higher workmen's 
compensation. 
Price each 


$12” 


$2.75 
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© SANITARY 
© DURABLE 


© ECONOMICAL 
© FOOL-PROOF 





MEETS THE REQUIREMENTS OF 


ALL PUBLIC HEALTH AUTHORITIES 





: Spill Cup 
Mounting catches the over-flow when 
Bracket 


j fountain is used indoors. 
One gallon capacity 


Price Each $3.50 


Carrying Strap 


Adjustable, Water-proof Carry 


sz, $1.00 








- «+ for inside and 
outside use. Easy 
attached to trucks. 
tractors, and loco 
motive cabs 


ron 94.50 


Price Each 





| 
DOBBINS MFG. CO. 


Elkhart, Indiana 
GENTLEMEN: 

Please send me more information on the 
Dobbins Portable Drinking Fountains. 
Firm Name 
By 
Address 


MANUFACTURING CO. 


ELKHART, INDIANA 
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FOR LOWER COSTS 
on Reconditioning Crossings and Frogs 


...use these time-proved methods 


Worn Frogs and battered rail ends are quickly re- 
conditioned with the Airco Oxyacetylene Process — 
then heat-treated with the same torch for longer 
life. These operations may be done either in the shop 
as illustrated, or, on the road if desired. They are 
but two of the many ways in which the Airco Oxy- 
acetylene Flame is cutting maintenance costs from 


coast to coast. » » » The practical experience and 
advice of the members of our Applied Engineering 
Department is at the service of Airco’s railroad cus- 
tomers for problems such as rail end cropping, 
building up rail ends, hard surfacing, flame cutting 
locomotive and car parts, or in any other service in 
which Airco methods can be of assistance to you. 


AIR REDUCTION 


General Offices: 60 EAST 42nd ST., NEW YORK, N.Y. DISTRICT OFFICES IN PRINCIPAL CITIES 


@ SERVING RAILROADS FROM COAST TO COAST @ 
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Leveling Cropped Rail 





These two Nordberg Precision Grinders are equalizing the height of cropped rail 
relaid on this branch line after having seen from 16 to 20 years of main line service. 
After grinding, the ends were hardened, greatly prolonging the life of the rail. 


This cup wheel grinder with its precision 
accuracy is ideal for leveling and equalizing 
the height of cropped rail. Rail so ground 
gives smoother riding than new rail and by 
preventing end batter, the useful life of 
rail is increased. On average cropped rail, 
two grinders will finish about a mile of 
track or 350 joints per day. 


In addition to grinding cropped rail, 
Nordberg Precision Grinders are equally 
efficient for grinding welds, removing mill 
tolerance, taking off the hump occasioned 
by wear adjacent to hardened rail ends, 
grinding out corrugations and wheel burns. 
This grinder is so designed that the contour 
of the rail surface is accurately maintained. 





PUT THESE NORDBERG POWER TOOLS TO WORK 
ON YOUR MAINTENANCE JOBS 


Precision Grinder Surface Grinder Utility Grinder 
Adzing Machine Spike Puller Track Wrench 
Power Jack Rail Drill Track Shifter 


NORDBERG MFG. CO. wisconsin 


Export Representative —WONHAM Inc. — 44 Whitehall St., New York , 
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H-PILES Stinpblafy a Tough Job 


OF WHARF UNDERPINNING! 


Over 40,000 lin. ft. 
of U-S:S Steel Bearing Piles provide 


safe, fast and economical 


VAP A Pe &, 
| am a mn * 


foundation ... 


OUNDATION engineers will find this wharf re- 
construction for the Ford Motor Company plant 
at Long Beach, Calif., worth careful study. 

How to reinforce the wharf and foundations for 
adjacent plant structures, menaced by the serious 
disintegration of the original material—and how to 
provide a strong, lasting and shock-resistant founda- 
tion without tying up plant and wharf facilities— 
were problems that called for unusual engineering 
skill and ingenuity. 

The photographs and diagrams shown here illus- 
trate how this job was handled—and completed to 
predetermined schedules without hitch or hold-up. 

The U-S-S Steel Bearing Piles used in this under- 
pinning (CBP-124 and CBP-103, weighing 74 lbs. 
and 57 lbs. per lineal foot respectively ) averaged 75 
feet in length, were driven with average penetration 
of from 40 to 50 feet, give estimated load-bearing 
value approximately 50 tons per pile. Many of these 
piles were driven through 25 feet of rock rip rap, 
without the use of driving points, and with no un- 
usual difficulties. 

Highly important was the relatively small size of 
these steel H-pile sections. Their small displacement 
permitted driving without any disturbance in the 
existing structure and made unnecessary the expense 
and trouble of removing the existing piles. On the 
wharf proper, holes were cored through the 3-foot 
thick concrete floor and through these the H-piles 
were driven. In all, 556 H-piles were driven on this 
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GENERAL VIEW 
OF OPERATIONS showing 
cored holes on dock through 
which U-S-S Steel Bearing 
Piles were driven. In the 
background, note contrac- 
tors driving equipment 
mounting Vulcan No. 0 
hammer. Gantry crane in i 
foreground, part of perma- | 
nent plant equipment, was 
utilized for moving steel to 
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driving rig. Piles averaged 
75 ft. in length—this length 
was obtained by weld-splic- 
ing shorter sections in the 
field. 

Consulting Engineers: 
White & Squire, San Fran- 
cisco. General Contractors: 
Tavares Construction Co., 
Los Angeles. 

















project—total supported area 50,650 sq. ft. approx. 


We are proud to add this interesting job to the long list of 
successful foundation structures in which U-S-S Steel Bearing 
Piles have proved their efficiency and economy. More than 4 
million feet of these versatile wide-flange CBP Sections, espe- 
cially designed for heavy pile use, have been driven in the past 
4 years. We believe it will pay you to investigate them for 
your projects—especially when conditions are unusual. 





CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Franci Pacific Coast Distributors + United States Steel Export Company, New York 
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Another fire hazard doomed. Armco Multi Plate Pipe elimi- 
nates a source of maintenance expense without interrupting 


traffic. Struts are removed after initial settlement of the fill. 


@ Are you another railroad man 
who’s tired of pouring money into 
old timber structures? The simple, 
effective thing to do is replace them 
with Armco Multi Plate Pipe or 
Arches. It is the safe, practical an- 
swer to recurring maintenance cost. 

Your regular crew can assemble 
Multi Plate structures quickly and 
economically in any kind of 
weather, The heavy-gage corru- 
gated iron plates are easily bolted 


together and no power equipment is 


ARMCO 


A TYPB2 OF FRODUCT ORIGINATED AND 
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needed. Schedules are not disrupted. 
‘ You’ll find too that Armco Multi 


Plate has ample structural strength 
to meet standard railroad loading 
specifications with a wide margin 
of safety. There are no joints and 
its uniform strength is adaptable 
to unstable ground conditions. 
Moreover, you can depend on Multi 
Plate to serve for years without at- 


tention because it is made from 





MULTI 


DEVELOPED 





galvanized Armco Ingot Iron in 
thicknesses up to %%p»-inch. 
Besides saving you money ARMCO 
Multi Plate Pipe or Arches help 
your roadbeds meet high speed 
traffic conditions. For data applied 
to your requirements, just call our 
nearest office or write us direct. 
Armco Railroad Sales Co., Incorpo- 
rated, 771 Curtis Street, Middle- 


town, O. Offices in principal cities. 


PLATE 


BY ARMCO ENGINEERS 
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RAILWAY SUPPLY MANUFACTURERS 


“Tt Helps” 


“Bill, we’ve got a fine backlog of orders on our books now, thanks to your 
splendid work.” 


“I’m glad to hear you say that, Boss, but don’t give me all the credit.” 

“Why not?” 

“Because you’re entitled to some of it yourself.” 

“That’s fine of you to say so, Bill, but what do you have in mind?” 

“It’s that advertising in Railway Engineering and Maintenance that you author- 
ized. It’s a great help.” 


“In what way ?” 


“In a lot of ways. In the first place, when I go in to see these railway officers 
they act like they know me—for they’re acquainted with our materials. They’re 


half sold when I go in, for that copy you’re running certainly rings the bell.” 





“I’m mighty glad to hear that.” 


Railway Engineering and . i 
Maintenance Goes Every 

int x E “And Boss, the men out on the line whom I never see are reading our ads 
Month to 79 Maintenance 
Supervisory y ‘ers of © Hy © : 
eee eee oF too and asking their chief for our materials—and that helps a lot.” 
at 5 General and Region- 
al Offices, 30 Division Pa P P 
Offices and 10 Other Su- “You feel that our advertising is worth while, then?” 
pervisory Headquarters, 
Scattered All the Way ae 
from Charlottetown, “Feel—I know it is.” 
P.E.1. and Halifax, N.S., 
to Prince Rupert, B.C., 
and Vancouver. “ ’ ’ s s4 99 
oS ng If that’s the case, we’ll continue it. 
so to 33 Other Subordi- 
nate Officers Who Are in 
Training for Promotion 
to Supervisory Positions 
on This Railway. 
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RAILWAY ENGINEERING AND MAINTENANCE IS 
READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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Butt-Welding Rail by the 
OXWELD METHOD 


e Butt-welded rail used in road crossings 


and station platforms avoids tearing up the 
pavement to repair rail joints. When in- 
stalled on open deck bridges, it greatly 
reduces impact. Butt-welded rail substanti- 
ally cuts maintenance costs in tunnels and 
all other installations. Oxweld has been 


privileged to further its service to American 


railroads by making available the Oxweld 
pressure butt-welding method, and other 


money-saving Oxweld procedures. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


3 
Carbide and Carbon Building Chicago and New York 


SINCE 1912—THE COMPLETE OXY-ACETYLENE SERVICE FOR AMERICAN RAILROADS 


The word “‘Oxweld”’ is a registered trade-mark of a Unit: of Union Carbide and Carbon Corporation, * 
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SIMMONS-BOARDMAN PUBLISHING CORPORATION 


108 West Avams Sr. 
CHICAGO, ILL. 


May 1, 1940 
Subject: Calvin A. Lichty 


Dear Reader: 


News of the death of C. A. Lichty on April 18, as noted ona 
following page of this issue, will come as a shock to many of you, for 
few men possessed a wider acquaintance and were claimed as a friend 
by more of you than "Cal," as he was known to so many of us. 


Most of you knew him first and longest as secretary of the Amer- 
ican Railway Bridge and Building Association for nearly 32 years. 
(This organization has had only two secretaries in the more than 46 
years of its activities, S. F. "Deacon" Patterson having preceded Mr. 
Lichty.) To these men, and especially to Cal Lichty, is largely due 
the credit for the progress that this organization has made during 
its nearly half-century's service to the railways. Five years ago, 
Mr. Lichty also took over the secretaryship of the Roadmasters and 
Maintenance of Way Association, and he has since devoted his entire 
time to the work of these two organizations. 


Cal Lichty's death calls attention to the remarkably construc- 
tive service that so many men have rendered and are rendering the 
railways through their participation in the work of tne three associ- 
ations that have long functioned so efficiently in the engineering and 
maintenance field. Through service on committees and as officers, many 
of you have contributed greatly to the promotion of improved prac- 
tices, a type of service that has done much to stimulate increased 
efficiency in procedure. For most of you such work has been plus 
work, taken on voluntarily in addition to your regular duties. 


While you have increased the scope of your own knowledge and 
your value to your own railway by this action, your railway and the 
railways in general have been the principal beneficiaries of this 
work. It was in recognition of this fact that the Federal Railroad 
Administration encouraged the three associations in our field to con- 
tinue their activities during the war years of a quarter century ago 
when many other associations were closed down. It was likewise in 
recognition of the value of their work that the American Railway Engi- 
neering Association was encouraged to continue its work throughout 
the recent depression, while the Roadmasters and the Bridge and 
Building Associations were among the first to be encouraged to resume 
activities. 


The records of these associations should be a source of pride 
to all their members. These records have been made possible by men 
like "Cal" Lichty who have given so loyally of their time and energies 
to the promotion of the best practices in railroading through co-op- 
erative study. 


Yours sincerely, 


nav thbwem 


ETH:KR Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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BARCO TYTAMPERS 


may also be operated 
from a CENTRAL POWER PLANT 








ln Units of 4¢-8-12-16-20 


BARCO self contained unit tytampers with individual 
batteries have been so successful and universally 
adopted that we have now made available a very small, 
inexpensive, light-weight charger and wet battery for 
continuous group operation. The weight is only 46 
Ibs. plus the weight of the six-volt battery, which pro- 
vides low first cost—low cost of operation and low 
maintenance cost, while still maintaining BARCO 
simplicity and extreme portability. 


BARCO MANUFACTURING COMPANY 


1805 W. Winnemac Ave. In Canada Chicago, Illinois 
THE HOLDEN COMPANY, LTD. 
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Showing power plant on skid operating 
12 BARCO tytampers 






Montreal Moncton — Toronto 


— Winnipeg 
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BRIDGE STRUCTURES—NO-OX-ID stops the loss of metal and saves half the cost of maintenance by making expensive cleaning unnecessary. 


HOW TO PROTECT 
YOUR STEEL FROM CORROSION 





TANKS—NO-OX-ID 
preserves the steel in 
tanks without contami- 
nating the water. 


304 


Here’s a way to stop loss of metal on all steel structures 
at a fraction of the cost of ordinary cleaning and paint- 
ing. Simply coat your steelwork with NO-OX-ID— 


the original rust preventive. 


NO-OX-ID Can Be Applied over Rust and Paint 


For corroded areas, merely scrape off the loose rust 


TURNTABLES—NO-OX-ID keeps 
turntables, track scales, and other steel 
structures free of rust at lowest cost. It 
gives lasting protection. 


May, 1940 


patches and apply NO-OX-ID “A” Special. NO-OX- 
ID will penetrate to the metal, stop further corrosion, 
and loosen the remaining rust scale. 

As the old scale falls off, full protection is obtained 
by touching up the bare spots with NO-OX-ID. 


NO-OX-ID Gives Two-Way Protection 
NO-OX-ID acts mechanically to keep out moisture 
and oxygen from the surface and chemically to inhibit 
corrosion under the film. Write for data book. 


DEARBORN CHEMICAL COMPANY 
Dept. U, 310 S. Michigan Ave., Chicago, IIl. 


New York e Toronto 


Los Angeles e 


ROR ws 


TRADE MARK 


The Original Rust Preventive 
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A submarine type 
cable carries power 
to submerged motor. 








ANY 
DESIRED 
Sicha, | 





Pumping unit of BY- 
RON JACKSON. high 
efficiency design. 














Any number of stages 
can be furnished. de- 
pending on well depth. 














Mercury seal keeps 
water from active 
parts of motor. 














Motor enclosed in 
case is kept cool by 
water being pumped. 














Motor submerged in 
well. sate from heat, 
thieves or tampering. 
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many Byron Jackon SUBMERSIBLE Pu 


for more than 7 years! 
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This successful pump is practically “made to or 
road water supply service, and merits~your: detailed ix 
The SUBMERSIBLE is a successful departure from the § 
deepwell turbine pump with its long shaft and man 
which cause unnecessary trouble and expense ~ag 
crooked wells. 


The SUBMERSIBLE consists of a special oqaleedl e 

motor, mounted below and direct-connected to an efficiend# 
assembly. The entire unit—motor and pump—is mounted 
discharge pipe, lowered into the well, and operates at all ) 
completely submerged in the water being pumped. A subma 
type cable conducts power to the motor. No pump house is re- 
quired, only a weather-proof, tamper-proof metal switchbox which 
can be mounted on a pole safe from floods or vandalism. It is 
ideal for remote control and for automatic operation. No atten- 
dant is required because no inspection, no oiling. no adjustments 
are needed—the motor is kept at proper operating temperature 
by the water being pumped, and is unaffected by desert heat or 
Arctic cold. 
Every railway man concerned with water supply is invited to send 
for the descriptive folder which contains a 44” long cross section 
illustration of the SUBMERSIBLE, printed in 4 colors. It is free for 
the asking, and you will not be obligated in any manner—write 
for it now! 


BYRON JACKSON CO. 
Dept. RS-11 


Executive Offices and Factory: 2150 East Slauson Avenue 
(Mail Address, Box 2017, Terminal Annex) LOS ANGELES, CALIFORNIA 


Factories: Foot of Carlton Street, BERKELEY. CALIFORNIA 
P. O. Box 409, BETHLEHEM, PENNSYLVANIA 
6247 Navigation Blvd. (Mail Address Drawer 2198) HOUSTON, TEXAS 


Sales Offices: 407 South Dearborn Street, Chicago, Illinois 
420 Lexington Avenue, New York, N. Y. 


BYRON JACKSON 


Neda L Le 
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The Waterways 


Is Government Agency Making Money? 


THE United States, and especially that part adjacent to 
the Mississippi and the Missouri rivers, has long been 
subjected to a most active lobby working for the expendi- 
ture of vast sums of money to make navigable the larger 
streams of the Middle West, especially the Mississippi 
and the Missouri rivers. In their representations, the 
advocates of these channels have made broad claims for 
the economy of transportation on them—all to the detri- 
ment of the railways. 





An Independent Study 


To determine the accuracy of such claims, the United 
States Government created the Inland Waterways Cor- 
poration in 1924, as an agency to engage in barge line 
operation on the Mississippi and for fourteen vears it has 
engaged in competition with the railways. In this period, 


_its financial results have been the cause of much con- 


troversy, arising primarily from the attitude of those in 
charge of this experiment and their friends of the water- 
way bloc in publicizing the figures. From the standpoint 
of the railways, this attitude has been particularly serious 
because the public is inclined to place more confidence in 
the integrity of figures originating in government chan- 
nels than from other sources. 

Indicative of the provocative statements issued by this 
federal agency is one contained in its 1938 report that the 
Inland Waterways Corporation “earned a cumulative net 
profit in excess of $2,600,000 in the fourteen vears of its 
existence.”” Being suspicious of the accuracy of this state- 
ment, the Transportation Committee of the United States 
Chamber of Commerce has studied the operations of the 
federal barge line and analyzed its results, as a result of 
which it has reached the conclusion that these operations 
have fallen short of a reasonable financial success to the 
extent of some $14,000,000. In other words, it finds that 
this operations has sustained an average loss of a million 
dollars a year during the fourteen years of its operation. 
In arriving at this conclusion, the Committee applied a 
measuring stick comparable with that which would deter- 
mine the financial success or failure of a private business 
or corporation. 


The Committee reports, for illustration, that the Cor- 


poration’s depreciation allowances are quite inadequate, 
averaging less than 2.5 per cent, while two comparable 
private barge line companies charge more than 4.5 and 6 
per cent respectively. Assuming the conservative figure 
of 4 per cent, it finds that the depreciation charges since 
1924 have been understated at least $4,000,000. 


Small Taxes 


The Committee of the Chamber of Commerce calls at- 
tention also to the discrepancy in taxes paid, including 
state and local, social security, etc., and states that a pri- 
vately owned barge line would have paid $1,100,000 more 
taxes than the Waterways Corporation actually did, even 
without taking into account federal income and capital 
stock taxes. 

Similarly, the federal agency has escaped other ex- 
penses which a private agency would have incurred, in- 
cluding postage and, until recently, the rent of executive 
offices in Washington. The Committee also states that 
the Barge Line has enjoyed the government’s rates on 
telegrams. These items are estimated to aggregate $500,- 
000 during these years. 

Other items of expense that have not been charged to 
the Waterways Corporation include the salary of its 
president, until recently paid by the War Department, 
and personal injury claims, paid by the United States 
Employees Compensation Commission, which expenses 
totaled some $360,000 to the end of 1938. 


No Interest 


Thus, even after making allowance for some $750,000 
of expenses that may be inherent in government opera- 
tion, as contrasted with private management, the claimed 
cumulative profit of $2,600,000 is converted into an actual 
deficit of $2,500,000. But, even this is not the full story, 
for no consideration has yet been given to the return on 
the investment of some $25,000,000 of public money in 
this project. For a private company, this investment 
would be represented by capital stock and bonds and, be- 
cause of the hazard of the project, would command a 
return higher than the ordinary interest rate. The Com- 
mittee assumed, however, a rate of 4 per cent, which, 
applied to the investment in the Corporation, would show 
a charge to the end of 1938 approximating $11,500,000. 
Adding this amount to the $2,500,000 cited above brings 
the total deficit to $14,000,000 as compared with the 
claimed profit of $2,600,000. 
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Such are the results of the government’s venture in 
waterway transportation as developed by a disinterested 
agency—results that warrant wide dissemination to coun- 
teract the highly misleading figures put out through gov- 
ernment channels. 


Work Equipment 


Considerations Governing its Selection 


()N most roads it is no longer necessary for maintenance 
engineers to offer proof to their managements that work 
equipment, in competition with hand labor, will reduce 
the cost of practically every kind of maintenance work, 
or that the operation of power machines will demonstrate 
attractive savings. Yet the magnitude of these savings 
is not the same for all equipment, but varies with the 
tvpe of machine, the kind of work and the conditions 
under which it is done, and these variations may range 
between rather wide limits. 

Thus, experience has shown that with good judgment 
in the assignment of the machines, some types of equip- 
ment will save more than the original investment in a 
single vear, after deducting all operating, maintenance, 
depreciation and carrying charges, when the operation 
of the machine is compared with manual methods. On 
the other hand, there are cases in which little or no saving 
can be shown when the comparison between machine and 
manual methods is shown independently for each year ; 
vet if the study is extended to include a period of years, 
the economy of the equipment becomes apparent. This 
is illustrated by mechanical tie-tamping for, all costs in- 
cluded, there is frequently little difference in cost between 
power tamping and hand tamping. But, if the cost of 
the two methods is taken over a period of years corre- 
sponding to the intervals between general surfacings, and 
the cost of all intermediate surfacing is included, the 
economy of machine tamping cannot be denied, while 
the riding condition of the track will be better. 

It is not always so easy to demonstrate that where an 
operation is already fully mechanized, still further sav- 
ings of sufficient magnitude can be made by replacing 
the existing equipment with machines of more modern 
design, to warrant the substitution of the new machines 
and, if needed, a revision of the methods of handling 
the work. In his testimony before Committee 9 of the 
Wage and Hour division, Department of Labor, which 
is abstracted on a later page, Robert Faries, assistant 
chief engineer-maintenance, Pennsylvania, showed that 
the continued use of obsolete equipment may, in some 
applications, be relatively more expensive than manual 
methods in others. In proof of this statement, he showed 
that by replacing rail-bound ditching equipment with 
modern off-track machines, a sum equal to the cost of 
the later equipment can be saved in a single year. 

Again, some machines may show only slight savings 
when used alone; yet when employed with other equip- 
ment may demonstrate much greater economies. Others 
may be suited for large operations only and may, there- 
fore, be more expensive than hand labor if used on 
smaller jobs. Still others are designed primarily for the 


smaller jobs and may be equally unsuited for large work. 
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It is obvious that some factors must be given weight 
in selecting all work equipment for railway maintenance. 
The first of these is the suitability of the machine for the 
work it is expected to do; the second is its dependability, 
for a machine that is frequently out of commission may 
be more costly than no machine ; the third is the simplicity 
of the mechanism, for complicated machines may be 
difficult to operate and costly to repair; and the fourth 
is its mobility, for equipment that is not mobile may 
sometimes be more of a hindrance than a help. 

Being assured that the physical characteristics and de- 
sign of the equipment are satisfactory, the next con- 
sideration is the financial return that can be expected from 
its ownership. Some of the elements that must be con- 
sidered have been mentioned. Sometimes the information 
upon which a decision must be based can be obtained only 
through experience with the particular equipment under 
consideration, in which event it may be advisable to pur- 
chase one or two units for trial, or the purchase can 
sometimes be based on past experience with other similar 
equipment. 

One point stands out clearly, however, and that is that 
obsolescence is seldom given the weight that its im- 
portance warrants. In recent years budgets have been 
so restricted that maintenance officers have been con- 
strained to select those units of work equipment that 
would give the highest return on the investment, or for 
which there was the most pressing need, irrespective of 
savings. Furthermore, even an obsolete machine will 
ordinarily demonstrate a saving over manual labor, and 
this, combined with a reluctance to make retirements for 
accounting reasons, has prevented adequate consideration 
of obsolescence and the blight it may place on economy 
in maintenance. It will be worth while to give obsolescence 
greater consideration when selecting work equipment, for 
too many outmoded machines are now in service. 


Soft Roadbed 


Is Demanding Increased Attention 


THOSE who today lay many of the woes of the track 
forces to the early methods of roadbed construction are 
usually on sound ground, because it is a certainty that if 
as much consideration had been given in the early days 
of railway construction to the permanent stability of the 
roadbed as has been given in recent years on the rela- 
tively few important sections of new line that have been 
built, many of the present-day “headaches” of track 
maintenance officers would be avoided, and current track 
maintenance costs at many points would be materially less 
than they are. 

There are many reasons for the shortcomings of early 
roadbed construction as compared with recognized good 
practice today, including the rapidity with which the rail- 
ways expanded, limited available funds, unfamiliarity 
with much of the territory traversed, and the lack of 
effective grading equipment and of present-day knowl- 
edge of soils. However, whatever the reasons may have 
been, and regardless of their validity, the fact remains 
that most of the problems of maintenance officers today 
in the way of an unstable roadbed and track structure are 
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traceable directly to these shortcomings. That this sub- 
ject should be in the minds of maintenance men at any 
time is not surprising because unstable sections of road- 
bed are known to all of them and are invariably a source 
of special concern and expense. And that the subject 
should be especially in mind at the present time is readily 
understandable, when it is realized that many long-exist- 
ing sections of soft roadbed are today, under present-day, 
heavy, high-speed train operation, demanding special at- 
tention when the railways sorely need the funds-available 
to them for improving their track structures generally. 
Unfortunate as this situation may appear to be, it may 
prove to be not without large compensation, because un- 
der any form of operation, and especially under opera- 
tion demanding a strong track structure, unstable roadbed 
is costly to maintain, and many stabilization projects car- 
ried out in the past have proved to be highly profitable 
investments. 


The most effective and economical method of stabiliz- 
ing the roadbed at any particular location demands the 
most careful study of the subgrade conditions involved 
and of the various methods that have been employed in 
roadbed stabilization work. With the presence of water 
usually the most important factor contributing to un- 
stable roadbed conditions, it is not unnatural that sub- 
drainage of one type or another should be given first con- 
sideration. Where the installation of suitable subdrainage 
appears to be impracticable or excessively costly because 
of local conditions, methods of confining and consolidat- 
ing the roadbed, or of spreading the track load over it, 
have proved effective and relatively economical. In fact, 
more than one road, encountering such conditions in 
cuts, has made extensive use of cull ties, driven vertically 
at the ends of the track ties. At other points, and espe- 
cially in cases of unstable fills of considerable height, they 
have driven lines of piles or rails along one or both sides 
of the track, as necessary, to confine and give lateral sup- 
port to the embankment material, and at still other points 


_where subdrainage would have been difficult, one road 


has experimented extensively with pre-cast concrete sub- 
grade slabs and timber subgrade mats—all, it is said, with 
successful results. 

In addition to the above methods, many instances are on 
record of successful “shooting” of the subgrade to break 
up planes of slippage and to open up drainage cracks in 
underlying rock, and several sections of cement—or 
asphalt-grouted roadbed, to distribute the track load, are 
under test, with the primary purpose of overcoming soft 
roadbed conditions. 


The determination of which of the foregoing methods 
of stabilization is best adapted and most economical for 
any particular location can be made only by a most care- 
ful study of local conditions. It is entirely possible that 
under certain conditions none of them would be fully 
effective, permanent, and justifiable from the standpoint 
of the savings effected. However, maintenance men have 
not discharged their responsibility in this regard until 
this fact has been determined at many points that have 
long been neglected. It is certainly not to their credit to 
be able to cite sections of soft roadbed that have been a 
source of trouble and added expense for many years, un- 
less the adverse conditions which prevailed have been cor- 
rected. At the same time, with the present knowledge and 
experience that are available in effective raadbed stabiliza- 
tion practices, those who fail to work out the solution of 
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their soft roadbed problems, and to promote them vigor- 
ously with their managements for attention in the light of 
the savings and improved track conditions to be effected, 
can with little justification be critical of their predecessors 
of earlier years whose handicaps and shortcomings set 
the stage for the development of many of these problems. 


Joint Ties 
Should They Be Specially Selected? 


IF questioned, experienced trackmen will almost invari- 
ably advocate the selection of the largest ties, except those 
that may be abnormally wide or thick, for use as joint 
ties. In view of the changes that have occurred in track 
construction and track materials in recent years, it seems 
worth while to inquire whether this practice has a sound 
basis or whether it is merely a survival from a former 
day and from a number of conditions that do not exist 
at the present time. 

It is not difficult to trace the origin of the practice. In 
the days when most track was laid with even joints, the 
joint fastenings were weak and much track was unbal- 
lasted, or the ballast that was used was poor in quality 
and generally inadequate as to quantity. At that time the 
support of the rail ends was one of the major problems 
of the trackman, so that it was the universal practice to 
select the largest ties for use at the joints, and it was 
generally considered that the larger they were the better 
they were. As track construction has improved, higher 
rail sections have replaced the lighter rail of the former 
day and the new designs of joint fastenings that were 
made possible by greater fishing depth, have brought the 
strength of the joint closer to that of the rail. In addition, 
broken joints have almost entirely superseded the even 
joints of the former day. 

It should be kept in mind that the improvements in 
track construction included drainage of the roadbed, more 
and better ballast, treated ties, tie plates, anti-creepers and 
heat-treated bolts and joint bars, as well as heavier rail 
and better designs for the joint bars. They also included 
more rational specifications for crossties, whereby the 
wide variations in cross-sectional dimensions were greatly 
reduced. More recently these specifications have been 
revised to eliminate the tolerances below and reduce those 
above the specified sizes. It is evident that through these 
improvements, a more uniform and dependable support 
for the track has been provided, and that the strength 
of the joint more nearly approaches that of the rail. 

It is equally evident that, as a result of these develop- 
ments, the necessity for increased support at the joint, 
as compared with the remainder of the rail, no longer 
exists, so far as the selection of ties for this purpose is 
concerned. Furthermore, if the ties conform to the 
A.R.E.A. specifications, there will be so little difference 
between the largest and the smallest ties, assuming that 
they are all of the same grade, that there will be little 
incentive to expend time or effort in making a selection 
for use at the joints. In fact, if the track is laid with 
heavy rail, is well ballasted and is supported on a stable 
roadbed, no expense can now be justified for segregating 
ties for the purpose of using the larger ones at the joints. 
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FOR each one-cent increase in the 
minimum wage for section, extra-gang 
and other maintenance of way em- 
ployees, a definite number of men will 


be thrown out of employment. Since 
the amount of work to be done re- 
mains the same, power machines and 
tools must be substituted for the dis- 
placed employees. It follows, there- 
fore, that for each one-cent advance 
in the minimum wage, a definite 
amount of work equipment will be 
purchased. When the minimum wage 
reaches 40 cents an hour, 7,118 men 
will be displaced by mechanization of 
the maintenance forces on the Class I 
roads alone, and the corresponding 
additional investment in work equip- 
ment to replace the dismissed em- 
ployees will amount to $4,270,962. 
These statements were made by 
Robert Faries, assistant chief engi- 
neer—maintenance, Pennsylvania, in 
testimony presented for the railways 
of the country as a whole, at a hearing 
before the Railroad Carrier Industry 
committee (Committtee No. 9) of the 
Wage and Hour division, Department 
of Labor, which conducted hearings 
during the latter part of February and 
the early part of March, to determine 
its recommendations as to the mini- 
mum wage on the railways, up to a 
possible level of 40 cents an hour, 
which, in the language of the Fair 
Labor Standards Act, under which 
the hearing was held, “will not sub- 
stantially curtail employment.” Mr. 
Faries’ testimony was substantiated 
and reinforced by other witnesses, in- 
cluding Dr. Julius H. Parmelee, direc- 
tor, Bureau of Railway Economics ; 
G. R. Smiley, chief engineer, Louis- 
ville & Nashville; and F. S. Schwinn, 


Higher Wages— 


assistant chief engineer of the Gulf 
Coast Lines and of the International- 
Great Northern. 


Employment Reduced 


Preceding Mr. Faries on the stand 
to lay the foundation for his presenta- 
tion, Dr. Parmelee pointed out that in 
the past the greatest relative reduction 
in employment has occurred among 
those classes of employees that have 
received the greatest relative increase 
in wages, and that, relatively, the re- 
duction in employment generally ex- 
ceeds the increase in wages. In sub- 
stantiation, he showed that from 1928 
to 1939, the average hourly compensa- 
tion for maintenance of way em- 
ployees increased 17.3 per cent, and 
that during the same period the num- 
ber of such employees was reduced by 
49 per cent, while the total hours paid 
for decreased by 52.2 per cent. 

Doctor Parmelee also pointed out 
that the general trend in railway em- 
ployment has been downward in re- 
cent years. Further emphasizing the 
effect of wage increases on railway 
employment, he presented figures to 
show that the decrease in employment 
in the maintenance groups during the 
period from 1928 to 1939, amounting 
to 49 per cent, was higher than the 
average, 40.4 per cent, for all groups 
and, likewise, that it was greater than 
for any other group. “The signifi- 
cance of this cannot be over empha- 
sized,” he said, “for maintenance of 
way employees, with the lowest aver- 
age hourly compensation, showed the 
largest relative increase in hourly 
compensation and at the same time 
experienced the greatest relative re- 


For Each One Cent 
Increase in Wages 
A Certain Number 
of Track Men Will 
Be Thrown Out of 
Employment 


duction in numbers. Curtailment of 
employment clearly exerted its most 
serious effect on the lowest rated em- 
ployees, and those employees were the 
ones that, during the period under 
consideration, had received the great- 
est relative increase in compensation.” 

Explaining why slight changes in 
wage rates produce far greater effects 
on railway employment than on em- 
ployment in other industries, Dr. 
Parmelee presented figures showing 
the relationship of total payrolls to 
gross revenues of the railways and of 
various other industries. On the rail- 
ways, the ratio of total payroll to 
gross revenue was shown to be 47.6 
per cent, compared with an average 
of 21.2 per cent for other industries. 


Railway Prices Rigid 


“Furthermore,” said Dr. Parmelee, 
“the pricing structures of manufactur- 
ing companies are geared to withstand 
fluctuations in the cost of materials as 
well as changes in labor costs. Ability 
to pass added costs on to wholesalers, 
retailers and consumers, as well as the 
ability to vary the pattern of its man- 
ufacture, constitutes a safety valve for 
cost increases. Flexibility in the price 
structure gives further advantage. 

“On the other hand, the railways 
operate under quite different circum- 
stances. They use no raw materials, 
as the term is understood in manufac- 
turing. The price structure is rigid, 
and is regulated strictly by govern- 
mental agencies. There is no cushion 
of marketing mechanisms to absorb 
the shock of increased costs. Service 


may not be curtailed except within 
narrow limits controlled by regulative 
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This article summarizes the testi- 
mony of Robert Faries, assistant 
chief engineer—maintenance, Penn- 
sylvania, before the Wage and 
Hour division of the Department of 
Labor, in which he showed that any 
increase in the minimum wage of 
railway forces at this time will de- 
feat the fundamental purpose of the 
Wage and Hour law, which is to in- 
crease minimum wages without 
substantial curtailment of employ- 
ment. Mr. Faries made it clear that 
any increase must be offset by the 
increased use of work equipment, 
improved materials or added capi- 
tal investment to effect compensat- 
ing economies, and that this is 
bound to reduce the need for labor 





agencies ; it may not be cheapened, the 
standard being set by regulation and 


._ by the exigencies of competition. 


“For these reasons, any savings 
that may be made must come prin- 
cipally in operating expenses and in 
labor costs. Because of this, any in- 
crease in the minimum wage rate will 
have the effect of reducing employ- 
ment. Railway operations are budg- 
eted closely and carefully; they must 
be to avoid financial disaster. Condi- 
tions in the railway industry are thus 
quite different from those prevailing 
in the manufacturing field; on the 
railways, an increase in one type of 
cost means that a cut must be made 
in some other item of expense ; it must 
be so, if both ends are to be made to 
meet. 


Must Increase Economy 


“The railways have been confronted 
with economic and competitive condi- 
tions during the last decade, that have 
necessitated every possible effort to 
increase the economy and efficiency of 
operation. They have achieved this to 
a considerable degree by improved 
methods of operation, involving 
among other things the displacement 


Off - Track Equip- 
ment Demonstrates 
a High Degree of 

Economy 


of men with machines. Such a policy 
has been stimulated by a generally ris- 
ing scale of wages for employees. 


Many Roads Bankrupt 


“Twenty roads will be affected 
principally by an increase in the min- 
imum wage. These 20 roads have a 
larger percentage of operated mileage 
in bankruptcy than the remaining car- 
riers. The impact of an increase in the 
minimum wage would be from seven 
to eight times as great on their net 
railway operating income as on the 
remainder of the Class I group. They 
have no net income whatever from 
which to meet an increase in the min- 
imum wage, but have suffered a net 
deficit in each consecutive year since 
1932. These roads, above all others, 
faced with the bulk of any increase in 
minimum wages, will be driven by lack 
of net income to seek ways and means 
of mechanizing their operations to the 
greatest possible extent.” 

Mr. Faries introduced records 
showing that in 1939, the straight- 
time earnings for section and extra- 
gang lahorers on Class I roads ranged 
from 25 cents an hour on certain 
roads in the Southern region to levels 
of from 40 to 50.2 cents in the remain- 
ing regions; that during the same 
year the man-hours paid for track 
labor ranged from 665 to 1,769 per 
mile of main track operated ; and that 
the investment in work equipment 
ranged from $10.08 per mile of main 
track operated to $999.42, with an 
average for all roads of $314.54 per 
mile, and with the majority ranging 
from $150 to $450 per mile. 

These same data were given by 
years for every year from 1925 to 
1939, and were estimated for 1940, 
except the man-hours per mile of main 
track, on the basis of information 
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given by the roads. Mr. Faries con- 
fined his studies to the track forces, 
principally to simplify his presenta- 
tion, but also because these forces will 
be affected to the greatest extent by 
the result of the proceedings, making 
it clear, however, that the principles 
underlying his discussion apply to all 
other classes of railway employment. 
The information he presented covered 
111 Class I roads representing 93 per 
cent of the total main-track mileage 
of the country. In addition to the 
foregoing, information was also ob- 
tained from these roads as to the 
amount of investment that can be 
justified economically in maintenance 
of way machines at the present wage, 
and the portion of this which is pro- 
grammed for 1940; and the additional 
investment that would be made neces- 
sary by reason of an increased min- 
imum hourly wage. 


Wages Up, Employment Down 


“As wage costs rise,” Mr. Faries 
testified, “the railways, faced with a 
ceiling of rates for the service they 
perform and having, therefore, a fixed 
gross revenue that varies only with 
the amount of business offered, are 
forced, in a struggle for existence, to 
resort to all possible means to avoid 
increasing current unit costs. The 
effects of the economic depression 
and increasing losses of traffic to sub- 
sidized competitors, have intensified 
this problem. 

“Allotments for maintenance must 
not and do not exceed a definite or 
fixed portion of the total operating 
revenues, which for some years has 
been approximately 11 per cent. 
There is a definite relationship be- 
tween labor and material used under 
these maintenance allotments. For 
this reason, the allowance for labor is 
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a definite proportion of the mainten- 
ance allotment. 

“In attempting to solve the unem- 
ployment problem on the railways the 
most vital factor has generally been 
overlooked. This fundamental thing 
is employing power. The ability of the 
industry to employ has decreased in 
recent years, and if the forces work- 
ing adversely continue, the employing 
ability of the industry will be further 
curtailed seriously.” 


Divides into Two Groups 


Mr. Faries then presented charts 
showing graphically the extent of the 
use of work equipment since 1925, 
including the amount of such equip- 
ment provided for in the budgets for 
1940. For the purpose of showing 
more clearly the effect of wage in- 
creases, the statistics were divided 
into two groups, that is, those upon 
which the straight-time earnings were 
more than 33 cents an hour, desig- 
nated as Group 1; and Group 2, in- 
cluding all those roads reporting these 
earnings as 33 cents or less an hour. 
He showed that on Group ‘2 roads the 
investment in work equipment per 
mile of main track was $137 in 1925 
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Similarly, he showed that in 1925, 
the corresponding investment of the 
roads in Group 1 was $221 a mile and 
that with the completion of the 1940 
program this will be increased to $348 
per mile of main track. This increase 
amounts to $127, or 58 per cent. Dur- 
ing the same period wages on these 
roads increased 5.7 cents an hour, or 
15.4 per cent. Emphasizing that in 
this case the increase was at the aver- 
age rate of $22 a mile for each one 
cent increase in wages, from 37.1 
cents to 42.8 cents an hour, or slightly 
more than double the $10.60 increase 
per mile for the Group 2 roads, on 
which wages increased from 27 to 
31.8 cents an hour, he pointed out that 
there was fully twice the incentive to 
use machinery in maintenance as the 
result of the 10 to 11 cents differential 
in the hourly wage. 

Mr. Faries pointed out that while 
mechanization is a large and impor- 
tant factor in reducing the number of 
man-hours required to maintain track, 
increased investment to provide better 
materials, stabilized roadbed and other 
improvements in track and roadbed 
construction, may also have the same 
effect. He presented figures to show 
that in only one year—1936—since 
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and that it will be $188 in 1940, an 
increase of $51, or 37 per cent. Dur- 
ing this same period the earnings of 
track labor on these roads increased 
4.8 cents an hour, or 17.8 per cent. 
He pointed out that, despite the wage 
reductions that were in effect during 
a part of the period, which obviously 
reduced the incentive to purchase 
work equipment, and despite rela- 
tively heavy retirements as a result 
of wear and obsolescence, the invest- 
ment in work equipment per mile of 
main track increased $10.60 for every 
one cent increase in wages. 


1930 have the man-hours per track 
mile of the Group 1 roads exceeded 
those for the Group 2 roads, the fig- 
ures for this year being 1,206 and 
1,186 man-hours, respectively. “This 
result,” said Mr. Faries, “occurred in 
the face of the fact that the traffic 
density of the Group 1 roads was con- 
sistently much higher than on the 
Group 2 roads. There must be but one 
reason for this, namely, the effect of 
the greater use of machinery, heavier 
rails, stabilization and other improve- 
ments in track, has been to permit the 
Group 1 roads to maintain their tracks 
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with fewer men per mile, despite a 
heavier traffic density. Other things 
being equal, employment will vary 
with the investment in  machin- 
ery per mile.” 

Mr. Faries stated that the roads in 
Group 2 reported that in progressing 
from an average wage of 24.5 cents in 
1936 to an average wage of 31.8 cents 
in 1940, an increase of $498,458 addi- 
tional investment in work equipment 
has been made or is programmed im- 
mediately. Since the average invest- 
ment for mechanization equivalent to 
the displacement of one man for a 
full year is $600, this increased in- 
vestment has had, or will have in the 
immediate future, the effect of dis- 
placing 831 men. As a result of the 
recent increase in the minimum wage 
to 30 cents an hour, the roads in this 
group indicated that they would be 
justified in making a further invest- 
ment in power machines and tools to 
the extent of $612,992. Similarly, he 
said that Group 1 roads affected by 
this minimum wage reported that they 
are warranted in making further in- 
vestments totalling $64,366. These 
additional investments, resulting prin- 
cipally from the recently increased 
wage minimum, will eventually dis- 
place an additional 1,129 men, this 
being the result of increases already 
granted. 


Specific Applications 


Turning next to specific applica- 
tions of machinery to maintenance 
tasks, Mr. Faries described in detail 
a number of power machines and the 
way they are used in maintenance 
work, and demonstrated by means of 
charts and calculations their economic 
value at various wage levels up to 40 
cents an hour. He explained that in 
practice, when considering projects 
for mechanization, there is less in- 
centive to invest in machines that will 
give less than 15 to 20 per cent return 
on the investment, than in equipment 
that will give greater returns. “Thus,” 
he said, “there are a number of bor- 
derline cases, where even a slight in- 
crease in the economic value of certain 
machines, resulting from a_ higher 
labor wage, will put them in the eco- 
nomically justified class.” 

He took as his first example bolt 
tighteners in connection with an out- 
of-face replacement of joint bars. He 
showed that a gang consisting of 1 
foreman, 2 operators and 12 laborers, 
equipped with 2 of these machines, 
costing $829 each, working for a 
period of 160 days, could complete a 
certain amount of work, while to do 
the same amount of work in the same 
time with hand wrenches would re- 
quire 1 foreman and 20 laborers : Thus 
the two machines displace six men. At 
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30 cents an hour, the total cost of the 
manual operation would be $9,453, in- 
cluding payroll, supplies and federal 
pension and unemployment insurance, 
while at the same wage rate the cost 
of the mechanized operation would be 
$8,825, including payroll, repairs and 
depreciation on the machines, interest 
on the investment, supplies and fed- 
eral pension and unemployment insur- 
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ized operation is $9,640, or $815 more 
than it was at 30 cents an_ hour. 
“Assuming, as is perfectly proper,” 
he said, “since the expenditures for 
labor are practically fixed, that $8,825 
is all the money that is available for 
this job, when the maintenance engi- 
neer is confronted with an increase of 
5 cents in his wage rate, he will be 
compelled to curtail some other job by 


RAIL LAYING BY USE OF MACHINERY. 
With labor at 30 cents per hour With labor at 35cents per hour With labor at 40 cents per hours 
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Curtailment of Force and Expenditures Through the Use of Machinery in Laying Rail in 
Lieu of Hand Work, Working 160 Days a Year 


ance. This is a difference of $628 in 
favor of the power machines and 
represents their economic value when 
the average wage is 30 cents an hour. 

Mr. Faries pointed out that the dis- 
placement of the men in this opera- 
_ tion, as in all others, is brought about 
by the use of the machines, and that 
it has no connection whatever with the 
rate of wages. On the other hand, an 
increase in the wage rate provides the 
incentive to employ the machines, and 
this incentive is increased as the wage 
level rises. This is demonstrated by 
the fact that in exactly the same man- 
ner as before, Mr. Faries showed that 
the economic value of these machines 
becomes $1,170 when labor is receiv- 
ing 35 cents an hour, and $1,713 when 
it has risen to 40 cents. The inter- 
mediate economic values were shown 
to be $737, at 31 cents; $845, at 32 
cents; $954, at 33 cents; $1,062, at 
34 cents; $1,279 at 36 cents, $1,388, 
at 37 cents; $1,496, at 38 cents; and 
$1,605, at 39 cents. 


Another Factor Appears 


Mr. Faries pointed out also that as 
wages rise the cost of the work in- 
creases, whether done manually or 
mechanically. He showed that at 35 
cents an hour the economic value of 
the machines was $1,170. However, 
at 35 cents, the cost of the mechan- 


this amount. Obviously he must get 
this amount through the mechaniza- 
tion of some other work or perhaps 
make an equal saving in labor by lay- 
ing heavier rail. 

In the same way Mr. Faries showed 
that at the 30-cent rate, the economic 
value of a power rail drill, costing 
$632, is $190, and that this value in- 
creases to $395 when the rate reaches 
40 cents. These figures are based on 
a working period of only 60 days dur- 
ing the year. If the machine is em- 
ployed for a longer time, its economic 
value for the year will be increased 
correspondingly. 


Mechanizing Rail Laying 


In the same manner as before, Mr. 
Faries showed that in laying rail, a 
gang working 160 days during the 
year, having a full complement of 
power machines, consisting of spike 
pullers and spike drivers, bolt tighten- 
ers for stripping the old rail and for 
tightening the bolts on the new rail, 
adzing machines, a rail crane, an air 
compressor, power bonding and 
power rail drills, an oxy-acetylene 
outfit and a rail grinder, will need 
80 men less than will be required for 
a completely manual operation. The 
first cost of the equipment listed by 
Mr. Faries will be $34,273 and it will 
have an economic value of $36,416 at 
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30 cents an hour; of $41,912 at 35 
cents; and of $47,407 at 40 cents. 
On the other hand, as the wage rises 
from 30 to 35 cents, an additional cur- 
tailment of $8,412 will be necessary ; 
and at 40 cents, this will have in- 
creased to $16,824, an equivalent dis- 
placement of 16 and 28 more laborers, 
respectively. 

Mr. Faries stated that unless it be- 
came possible to mechanize - still 
further the rail-laying operation a suf- 
ficient amount to offset the additional 
curtailment, this will have to be se- 
cured through mechanization of other 
work or by capital investment in heav- 
ier rail, better ballast and stabilization 
of the roadbed. If it cannot be met 
by any of these means, the only al- 
ternative is an arbitrary reduction in 
the track forces. 

In like manner he found the eco- 
nomic value of a rail-bound light crane 
when used for such miscellaneous 
purposes as loading and unloading 
material, ditching, laying rail, etc., to 
be $3,133 at the 30-cent wage; and 
$4,812 at the 40 cent rate. Used in 
this way, such a machine will displace 
11 men. According to Mr. Faries, the 
original cost for machine tamping is 
slightly more, all costs included, than 
for hand tamping. However, records 
kept on the Pennsylvania show that 
when 131-Ib. rail is laid and the traffic 
amounts to approximately 16,000,000 
gross tons annually per mile, machine 
tamping will last six years, while hand 
tamping will last only four years, 
these being the intervals between gen- 
eral surfacings. In addition, about 30 
per cent more intermediate or spot 
surfacing is necessary on the hand- 
tamped track than on that tamped 
with machines. 

To obtain the economic value of this 
equipment, and basing his calculations 
on a 12-tool outfit, costing $7,269, and 
working 190 days during the year, the 
output for one of these outfits for one 
season was calculated and reduced to 
an annual cost. Then the annual cost 
of the intermediate work was added. 
When this was done for the manual 
operation also, it was found that the 
economic value of the tamping equip- 
ment is $1,186 at the 30-cent wage 
rate, and $1,678 at the 40-cent rate, 
and that three men will be displaced. 
“This,” said Mr. Faries, “is one of 
the border-line machines, for it will 
be noted that at the 30-cent wage the 
annual saving 1s 16.3 per cent of the 
cost of the machine and appliances, 
but at the 40-cent rate the saving is 
23.1 per cent.” On the same basis, he 
showed that the unit tamper, costing 
$299, has an economic value of $187 
at 30 cents and of $493 at 40 cents, 
and four tampers in a single outfit 
will displace two men. 

As his next example, Mr. Faries 
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showed that even where an operation 
is already fully mechanized it is pos- 
sible to make worth-while savings 
through the use of more modern ma- 
chines. He illustrated this by citing a 
ditching operation in which four rail- 
bound cranes with clamshell buckets, 


Railway Engineering a4 Maintenance 
placed the economic value of a weed 
mower operating from the track, and 
costing $1,821, at $3,569 or $5,095, 
depending on whether the labor rate 
was 30 or 40 cents. 

Turning to materials, Mr. Faries, 
showed the effect of installing im- 


DITCHING IN CUTS WITH 8 TON GASOLINE OPERATED CRANES 


With labor at 30cents perhour With labor at 35cents per hour 






























With labor at 40 cents per hour 
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Curtailment of Force and Expenditure Through the Use of Off-Track Ditching Equipment 
in Lieu of Railbound Equipment, Working 120 Days a Year 


eight dump cars and a work train had 
been engaged in ditching over a period 
of 120 days—six months—during the 
year. Through the substitution of 
two crawler-mounted draglines and 
one tractor bulldozer, the entire outfit 
costing $22,301, a reduction in cost 
of $21,825 was possible at the 30-cent 
rate, and the potential curtailment at 
40 cents was found to be $23,455. The 
small increment in the reduction be- 
tween the 30 and.the 40 cent rates in 
this case is explained by the fact that 
the more modern outfit requires the 
services of only a small gang consist- 
ing of 1 foreman, 3 operators and 4 
laborers, so that the laborers only will 
be affected by the rise in the wage 
level. The large saving which the 
more modern equipment demonstrates 
is made up principally of the elimina- 
tion of the work train and the dis- 
placement of 17 men. 

Similar comparisons were made for 
ballast discers, costing $1,242, which 
were shown to have an economic value 
of $10,957 and $14,660, at the 30 and 
40-cent rates respectively. It was 
stated that one of these machines will 
displace 85 men. It was also shown 
that a ballast scarifier, costing $8,097, 
will displace 90 men and will have an 
economic value of $18,173 and $24,- 
516, respectively, at the 30 and 40- 
cent rates. Mr. Faries also showed 
that a weed burner costing $9,354 will 
displace 150 men and will have an 
economic value of $25,402 and $34,- 
815 at the respective rates. He also 


proved materials having increased life. 
Taking ties first, he showed that by 
preservative treatment to extend tie 
life from 8 years to 20 years, and 
calculating the cost on an annual basis, 
































May, 1940 


annually. Similar studies were made 
to determine the effect of increased 
investment in rail, that is, the effect 
on employment of the use of heavier 
rail, the comparison being made be- 
tween 100 and 131-Ib. rail carrying an 
annual traffic of 16,500,000 gross tons 
per mile. In making these studies, the 
costs for each weight of rail were re- 
duced to the annual basis for both in- 
vestment and maintenance at each rate 
of wages. It was found that the use 
of the heavier rail increased the an- 
nual investment per mile of track by 
$75, but reduced the annual expendi- 
ture for maintenance by $95. Like- 
wise, at the 35-cent rate these figures 
become $72 and $113; and at the 40- 
cent rate they are $69 and $133. This 
increase in the weight of rail will have 
the effect of displacing one man for 
every six miles of the heavier rail. 

Turning to stabilization of the 
roadbed, Mr. Faries emphasized that 
each case is an individual one and 
must be considered on its own merits 
in the light of the local conditions. 
He indicated, however, that all such 
projects have inadequate drainage as 
the fundamental cause of the instabil- 
ity and that the basic cure, drainage, is 
the same for all. He stated, however, 
that in some cases stabilization has 
been accomplished by confining the 
roadbed between rows of piling driven 
parallel to the track and that in others 
the same results have been attained 
by means of timber grillages beneath 
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there is a reduction of 225 man hours 
and of $165.55 per mile of track at 
the 30-cent rate; and when the rate 
advances to 40 cents, the reduction in 
man-hours will be the same but the 
reduction in total cost will be $188.40 


the ballast to reduce the unit load and 
distribute it over a greater area. 

He cited a stabilization project at 
Lanham, Md., which at 30 cents an 
hour represented a capital expendi- 
ture of $3,438 and at 40 cents an ex- 
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penditure of $3,626. The improve- 
ment in track conditions was sufficient 
to reduce the labor required for main- 
tenance on the 480 lin. ft. of roadbed 
involved, by 4,117 man-hours an- 
nually or the equivalent of two men. 
At the 30-cent rate this was a reduc- 
tion of $1,562 and at the 40-cent rate 
$1,988. These reductions represented 
returns of 45.4 and 54.9 per cent, 
respectively, on the capital invest- 
ment. 

Mr. Faries then took an assumed 
railroad having 1,200 miles of main 
track and assigned the proper num- 
ber and types of power machines to 
give a balanced and economical opera- 
tion. He showed the amount of in- 
vestment required to provide 6 bolt 
tighteners, 2 power rail drills, 4 adz- 
ing machines, 2 rail cranes, 8 tie tamp- 
ing outfits, 20 unit tie tampers, 2 drag- 
lines, 1 tractor bulldozer, 2 ballast 
discers, 1 ballast scarifier, 1 weed 
burner, 2 track mowing machines, 4 
power jacks and 2 power tampers. 
This mounted to $160,970, and it was 
calculated that the use of this equip- 
ment would effect an annual reduction 
of 68,100 man days in the labor re- 
quired, compared with manual opera- 
tions. Assuming 255 working days 
per year, this showed that 267 men 
would be displaced by the equipment 
listed. Then dividing the investment 
by the number of men displaced, it 
was found that an investment of $603 
in work equipment will displace one 
man. 

Taking the reduction in the number 
of men which will be required to meet 


' Effect of Increasing Wages on Employment 
and on Investments in Work Equipment 
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any increase in the minimum rate by 
increments of one cent an hour from 
30 to 40 cents, and applying the fore- 
going figure of $600 to be invested 
in work equipment for each man dis- 
placed, Mr. Faries found that the re- 
duction in employment and the in- 
vestment in equipment will be as 
shown in the accompanying table. In 
concluding his testimony, Mr. Faries 
said that “when there is a better and 
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cheaper way to do work, that is the 
way it should be done. The pressure 
which forces mechanization increases 
with each one-cent increase in wages. 
The necessity for the adjustment to 
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such increases should come slowly and 
gradually, to avoid any cumulative 
impact of mechanization on employ- 
ment. This should be the desire of 
both the men and management.” 





Cleaning Sewers With 
Muriatic Acid Is Effective 


THE problem of keeping sewers open 
at locomotive terminals is one which 
often presents serious problems and 
entails considerable expense. Such 
sewers are usually forced to carry a 
wide variety of matter such as cinders, 
sand, floating ashes, oil, waste and fre- 
quently water containing a large pro- 
portion of incrusting solids, which 
deposit readily if conditions are favor- 
able. These conditions are compli- 
cated further by the fact that sewers 
at terminals frequently must be con- 
structed with a normal or slightly less 
than normal grade line and usually 
have a number of intercepting sewers, 
which empty into them, all tending to 
create conditions which are favorable 
for the depositing of solids. 


Overcome Serious Trouble 


To correct such conditions, a meth- 
od of cleaning sewers at locomotive 
terminals by using muriatic acid has 
been developed and used with econ- 
omy and great success at a number 
of points by the Chicago, Rock Is- 
land & Pacific. This method was first 
tried at Joliet, Ill, where the sewer 
from the mechanical cinder hoist was 
giving a great deal of trouble. This 
sewer consisted of 12-in. vitrified tile, 
800 ft. long, which lay approximately 
814 ft. to. 11 ft. below the surface of 
the ground. The sewer line was pro- 
vided with eight man-holes approxi- 
mately 150 ft. apart, and two inter- 
cepting sewers from the roundhouse 
and turntable emptied into it. Con- 
ditions became so bad at this point 
that the sewer had to be rodded out 
every four or five days to keep it open. 
Even with this amount of work, the 
opening remained small and the sewer 
did not drain well. The expense of 
rodding the sewer every few days was 
so great that it was decided that some- 
thing had to be done. 

The cost of relaying the entire 
sewer line was considered, but this 
amounted to a considerable sum and 
it was suggested that the sewer might 
be cleaned by using commercial 
muriatic acid to loosen up the incrus- 





tation that was blocking the sewer so 
that it might be flushed out into the 
man-holes where it could be removed. 
The experiment was first tried on 
200 ft. of the line between two man- 
holes. This portion was blocked off 
and 25 carboys of commercial muriatic 
acid were poured into the line through 
an iron pipe extending from the top 
of the ground to the sewer line. The 
acid was left in the tile line for 12 hr. 
and at the end of that period the line 
was flushed with water through a fire 
hose with 40-lb. per sq. in. pressure. 
After flushing, the line was found to 
be perfectly clean and the balance of 
the 600-ft. of sewer line was cleaned 
in the same manner. From the entire 
800 ft. of sewer 38 wheelbarrow loads 
of fine cinders, sand and other ac- 
cumulated refuse was removed. 

The work at Joliet was so success- 
ful that it was decided to use muriatic 
acid to clean locomotive terminal 
sewers at a number of other points 
where conditions had been trouble- 
some. Nine hundred feet of sewer 
line was cleaned at Council Bluffs, 
Towa; 300 ft. at Manly, Iowa; 700 
ft. at Sheffield, Ill.; and 800 ft. at 
Cedar Rapids, Iowa. All of these 
locations were in territory where coal- 
burning locomotives are operated. The 
other sewers were cleaned as success- 
fully as the Joliet sewer, with large 
savings as compared to other methods. 
In this work the cost of cleaning aver- 
aged approximately 11 cents per lin. 
ft. but varied somewhat with sewers 
of different sizes and with varying 
amounts of accumulation. 

In the use of muriatic acid for this 
work, a great deal of care was taken 
to protect the workmen from burns 
due to the acid and also against the 
possibility of gas accumulations in the 
man-holes or sewers after treatment 
with the acid, until the line had been 
properly flushed and cleared of gas. 

For the information contained in 
this article we are indebted to John 
E. Tiedt, engineer of water service of 
the Rock Island, with headquarters at 
Chicago, under whose direction this 
work was carried out. 
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When the Work Was Well Under Way, the 
Gang Was Usually Spread Out Over a 
Mile or More 


In 1936 the Chicago, Rock Island 
& Pacific revised its standards for re- 
laying rail on both its main and branch 
lines and, at the same time, altered its 
extra gang organization and system of 
doing this work. The present system, 
based on the use of mechanized extra 
120 to 130 men, has re- 
sulted in greatly increased production 
and considerable economy compared 
with previous work, one such gang 
having relayed an average of 20,000 
ft. or more of rail per day for an 
entire season. 


vangs of 


Quality Work With Speed 


While many rail laying records 
have been set from time to time on 
various railroads, usually for a short 
period of time, such records have fre- 
quently been established only by sacri- 
ficing the quality of the work. The 
large production obtained on the Rock 
Island in its rail relay work is all the 
more outstanding from this stand- 
point, because the standards for this 
work have been raised during the 
same period that the new methods 
and organization have been evolved. 
The increased production secured is 
due to several factors, among which 
is the use of a variable type of gang 
organization which permits adjust- 





Rail Laying Gang 


Relays 2 


This article describes the effective organization 
and methods employed on the Chicago, Rock 
Island & Pacific in relaying rail in 1939, in 
which a gang of 125 men, most of whom had 
from two to four years previous extra-gang ex- 
perience, relayed an average of about 20,000 
ft. of rail each working day during the entire 
rail laying season, lasting several months 


ments each day or during the course 
of the work to best meet changing 
conditions. This elastic or variable 
type of gang organization, combined 
with the practice of gaging at every 
third or fourth tie, and not full-spik- 
ing until near the close of the work 
‘ach day, enables the entire gang to be 
occupied productively nearly every 
minute of its assigned hours. 

The use of this type of organiza- 
tion on the Rock Island was to some 
extent made possible, or more ef- 
fective, by the fact that a large pro- 
portion of the men in the gangs were 
veterans of several years service in 
extra-gang or section work, and each 
was skilled in at least several of the 
various rail laying operations. Other 
factors which have aided the pro- 
duction of the gangs were the elabor- 
ate planning and preparatory work, 
including the exact distribution of 
materials. 

While an article could have been 
written around the work of any one 
of several of the rail laying gangs em- 
ployed on the Rock Island in 1939, 
this article will be confined to the 
operations and methods of work em- 
ployed by one of the gangs in replac- 
ing 35 miles of 90-Ib. rail on the 
single-track Short Line of the Rock 
Island between Kimball, Iowa and 
Corydon. This territory, while not 
one of exceptionally heavy traffic, 
carries the streamlined Rocket trains 
operating between Minneapolis, 
Minn., and Kansas City, Mo., and a 
considerable freight traffic, as well as 
other passenger trains. It is “fast 
track,” with time-card speeds on 
tangent track of 70 m.p.h. for the 
Rocket trains, 60 m.p.h. for other 
passenger trains, and 45 m.p.h. for 


freight trains. With the exception of 
the Rockets, two through freight 
trains and local freight service, most 
of the traffic over the line moves at 
night. 

The track was relaid with new 112- 
Ib. RE section, controlled-cooled rail, 
equipped with new joint bars of a 
four-hole, toeless design, 24 in, long, 
and new double-shoulder tie plates, 
7% in. by 11 in. in area, with a cant 
of 1 in 40. Two spikes were driven 
per tie plate on tangent track, and 
more, in accordance with Rock Island 
standards, were applied on curves, 
depending upon the degree of curva- 
ture. Six rail anti-creepers were ap- 
plied to each 39-ft. rail to prevent 
movement in either direction, except 
that in some locations the anchorage 
was varied to meet special condi- 
tions. The ballast was gravel. 


Preliminary Work 


Prior to the unloading of the new 
materials, which was done from work 
trains, considerable preparatory work 
was done on the track in the interest 
of conserving the time of the rail lay- 
ing force. The old rail was inspected 
in the track and marked with paint to 
identify it as Class 1, 2, 3, 4, or scrap. 
Furthermore, the entire territory to 
be relaid was measured carefully with 
a steel tape and record was made of 
the locations of all switches, road 
crossings, station grounds and other 
factors that might affect the progress 
of the work or demand special ma- 
terials. From this record the exact 
amounts and locations of new rail of 
various classes and lengths, and of the 
fastenings and other materials needed, 
were determined. 

















on the Rock Island 


Miles a Day 


All materials were unloaded exactly 
in the amounts needed. Short rails for 
switches and curves were unloaded at 
the proper locations and 66-ft. rails 
were provided for all important street 
and road crossings. The rail was un- 
loaded with an air-operated rail un- 
loader and set workwise, while all tie 
plugs, tie plates, joint bars, spring 
washers and bolts were unloaded in 
bundles or kegs at proper intervals. 
Closure rail for leads in all switches 
were cut to proper lengths and drilled 
for joints at the system rail yard and 
were shipped with the switch ma- 
terial, thus eliminating the necessity 
for cutting rails during progress of 
the work. 


Spotted and Lined Ahead 


Where necessary, section forces 
spotted and lined the track ahead of 
the rail gang so that, following the 
relay work, it would be in good line 
and surface until subsequent re- 
ballasting and surfacing operations 
could be carried out. The section 
forces also oiled the ends of the new 
rail, and then hung the joint bars 
loosely on the rear end of each rail, 
with one bolt applied in the end hole 
of the bars. In fact, all preparatory 
work that could be done to speed up 
and increase the efficiency of the ac- 
tual relay work was done, except 
“eyeing out” the ballast under the rail 
between the ties to facilitate machine 
adzing. This work was left for the 
rail laying gang because the ballast 
section in this particular territory 
required very little of this work, and, 
for this reason, it could be done much 
more economically after the old rail 
had been removed. 


General Method of Relay Work 


Because of the considerable differ- 
ence in height of the old and the new 
rail, which amounted to approxi- 
mately 114 in. to 13@ in., the relay 
work was carried out under a slow 
order of 20 m.p.h. for Rocket trains 
and 15 m.p.h. for all other trains, and 
each night a slow order of 30 m.p.h. 
was placed on the track relaid during 
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The Crane Crew Consisted of an Operator and Three Rail Men 


the day. This gave the tie plates a 
better opportunity to become seated 
properly on the newly adzed surfaces 
of the ties, with less possibility of 
short line kinks and uneven gage 
which might result from the slight 
shifting of the unseated tie plates if 
traffic were allowed to operate over 
them at high speeds. However, al- 
though slow orders were employed, 
every effort was made to clear the 
track and to avoid actually stopping 
trains. During the season, the gang 
usually worked 8 hr. a day, but in 
this territory, because existing train 
schedules permitted, the assigned 
working period was 9% hr. Through- 
out the work, the practice was fol- 
lowed of relaying the rail continuously 
on one side during the day, always 
laying the line rail first, and dropping 
back the following day to relay that 
on the gage side. 


Supervision 


The rail laying work was carried 
out under the direct supervision of an 
assistant roadmaster, who was as- 
signed to the extra gang for the en- 
tire rail laying season. He reported 
to the roadmaster and superintendent 
of the territory in which he was work- 
ing and submitted reports to the dis- 
trict maintenance engineer, general 
superintendent, general manager and 
the engineer of maintenance of way 
of the system. Under the assistant 
roadmaster were an extra gang fore- 
man, two assistant extra gang fore- 
men and one timekeeper. From the 
standpoint of supervision, the gang 
was divided into two units, one ahead 
of the rail crane, and the other be- 
mind it, each under the supervision of 
an assistant extra gang foreman. The 
assistant roadmaster and extra gang 
foreman paid particular attention to 


the operation of the rail crane but 
had general supervision over the oper- 
ations of the entire gang. 


Laying the Rail 


The force under the first assistant 
foreman consisted principally of men 
distributing material, stripping the 
track, and adzing the ties. In this 
force, 6 men distributed new spikes 
and bolts, 4 men distributed the new 
tie plates at each tie, 14 to 20 men 
with claw bars pulled the spikes, 4 
men with two bolting machines re- 
moved the bolts, 1 or 2 men knocked 
loose the angle bars, and 1 man re- 
moved the rail anchors. In addition, 
1 man with a push car loaded with 
surplus tools and materials peddled tie 
plugs, 3 men with lining bars threw 
out the old rail, and 2 men with brake 
shoe keys hooked the old tie plates and 
threw them on the roadbed shoulder, 
outside of the new rail. One man 
with a claw bar pulled any spikes 
missed. Five to ten men_ with 
“hooked” shovels lowered or “eyed 
out” the ballast in the cribs under the 
rail so that it would not foul the 
adzing machine bits. The “hooked” 
shovels used were worn track shovels 
that had been cut away on each side 
so that they would fit between the 
ties, and bent into a sharp hook at 
their ends. 

Other men in the head gang in- 
cluded 4 to 6 men who set tie plugs 
and 3 men with spuds who drove 
them down; 1 man with a broom, who 
swept the ties; 2 men with a punch 
and a sledge, who followed driving 
down any spike stubs; and 8 men 
with three adzing machines adzing 
the ties. Of these latter men, 1 was 
the mechanic in charge of the adzing 
machines and another was kept busy 
changing bits, leaving 2 men for the 
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operation of each machine. The adz- 
ing machines were followed by 1 man 
with a broom sweeping the ties, and 2 
men, one with a bucket and the other 
with a brush, applying hot creosote to 
the freshly adzed surfaces. Three men 
placing the new tie plates on the ties 
completed the head gang. 

The rail crane crew, employing a 
Parsons rail crane, consisted of 1 
tong man, 2 men at opposite ends of 
the rails to guide them in place, and 
the rail crane operator. The man 
handling the rear ends of the rails 
also placed steel expansion shims of 
the proper thickness. 

The rear gang under the second 
assistant foreman 


consisted  prin- 
cipally of the rear bolters, plate 
straighteners and gaging crews. 


In this gang three men applied bolts 
and spring washers on joint bars 
starting the bolts by hand. One of 
these men carried an angle bar 
clamp which consisted of a lever arm 
and hook, which was applied over 
the rail and angle bars at one of the 
center bolt holes. The weight of the 
man applying the clamp, downward 
on the lever arm, produced a hori- 
zontal force toward the rail on both 
angle bars. As the bars were thus 
applied, the clamp operator tapped 
their bases with a track chisel to in- 
sure their proper fit in a vertical posi- 
tion. Two men with a bolting machine 
tightened the bolts. 

These operations were followed 
immediately by a head gaging crew 
consisting of 2 spikers, 1 man to nip 
up ties, and 1 man to line the rail. 
Next were 2 to 6 men with spike 
mauls straightening tie plates, one of 
whom also put on insulated joints, 
and then followed 5 to 7 regular 
gaging crews consisting of 3 men 
each, gaging at every third tie. Each 
regular gaging crew consisted of 2 
spikers and 1 man with a bar for 
lining the rail or nipping ties. Two 
men followed the gaging crews, 
straightening any tie plates that were 
still out of line. Other men in the 
gang included 1 man with a push car 
carrying surplus tools and material, 
who spiked up crossings in full and 
filled them in; 1 man who distributed 
the rail anti-creepers; 2 men with 
picks, who knocked holes in the ballast 
under the rail where the anti-creepers 
were to be applied; and 2 men who 
applied the anticreepers. 

In addition to the foregoing men in 
the head and rear gangs, the following 
men were assigned to the gang as a 
whole: 2 flagmen; 1 motor car man, 
who operated a motor car train and 
to whom was assigned the task of 
greasing all motorized equipment, 
except the rail crane; 1 drill man with 
a push car, carrying a Nuway motor- 
generator outfit and an electric saw 
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and drill; 3 waterboys; 1 tool car 
man; and a bit grinder. The last 
mentioned two men remained with a 
tool car which was set out with the 
other outfit cars, and worked continu- 
ously at grinding bits and repairing 
other tools, principally spike mauls. 
The adzing machine men were sup- 
plied with enough sharpened bits each 
morning to last till noon, and were 











Top Above—Three Adzing Machines Were 
Used. Center—Two Men With a Bucket 
and Brush Applied Hot Creosote to the 
Freshly Adzed Surfaces of the Ties. Bot- 
tom—Three Men Applied Joint Bars, Bolts 
and Spring Washers, Using a Specially 
Designed Clamp to Hold the Joint Bars 


again supplied with enough bits at 
noon to last until quitting time. This 
eliminated the necessity for carrying 
bits or adzing heads back and forth 
between the adzing machines and the 
bit grinder periodically throughout the 
day. In addition to these men, a few 
men were frequently sent ahead to 
open up crossings in advance of the 
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rail gang. Record was made of the 
heat numbers of all new rails as laid. 

As indicated in the operations al- 
ready described, the new rail was 
spiked only at every third or fourth 
tie during that part of the day that 
the actual setting in of the rail ad- 
vanced, full-spiking being done dur- 
ing the last hour and a half, or so, of 
the working period of the day by the 
entire gang, with the exception of the 
rail crane crew. In this finishing-up 
work, the rear end gang dropped back 
to the beginning of the day’s work 
and worked forward, while the head 
end gang worked backward from the 
point of closure. 

Throughout the day, trains were 
permitted over the partially spiked 
track under slow order, closures be- 
ing made whenever necessary to this 
end. The assistant roadmaster kept 
in close touch with the movement of 
trains and when they could be ex- 
pected, and advised the assistant fore- 
man in charge of the head gang when 
to make closure to avoid train delay. 
The closure at the end of each day 
was made with a 112-Ib. to 90-Ib. com- 
promise joint carried on the rail 
crane. The old rail was cut quickly 
by notching the base on each side with 
a chisel and then bending it sidewise 
with the rail crane. When stressed in 
this manner, one blow on the chisel 
generally served to cut the rail at the 
desired point. To compensate for the 
difference in the height of the rails 
and to provide a suitable run-off, the 
90-lb. rail was shimmed up for eight 
or ten ties back of the offset joint. 


Organization Varied 


As mentioned in the detailed an- 
alysis of the gang operations, the 
number of men engaged in some of 
the operations varied. This was done, 
as necessary, to keep the gang spread 
out and all operations moving along 
at the same rate. If, for example, the 
rail crane started to crowd the head 
gang, more spike pullers were added. 
If the gagers began to get too far be- 
hind, more gaging crews were added, 
or, on the other hand, if the gagers 
crowded the rail crane, a few of them 
dropped behind temporarily and be- 
gan spiking up in full. Ordinarily, 
as already stated, every third tie was 
gaged. However, when working 
through vards or station grounds 
where an unusual number of delays 
were encountered at switches or for 
other reasons, the gaging crews were 
cut down and gaged only every 
fourth tie, and a number of the men 
from these crews, along with the drill 
man, were added to the rail crane 
crew to form a switch gang. 

The rail crane stopped at a switch 
only long enough to lay the frog, the 
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main line lead rails, the switch point 
and the stock rail. As soon as these 
were spiked sufficiently to allow the 
crane to proceed, it moved ahead with 
the regular relay work, leaving the 
switch gang to make the switch safe 
for train movements on the main 
track. When this had been done, the 
switch point was spiked for main line 
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line. All other equipment was re- 
moved from the track. While await- 
ing the train, nearly the entire gang 
was kept busy spiking, gaging, apply- 
ing rail anchors, etc., and immediate- 
ly following its passage, the regular 
operations were resumed. Thus, by 
these methods of varying the gang 
organization, all the men were kept 
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traffic. Toward the end of the day, 
following final closure of the rail, the 


crane crew and the switch gang 
dropped back and completed the 
switch installation, including in each 
case the connection with the siding 
behind the frog. As mentioned pre- 
viously, pre-cut and drilled closure 
rails for the leads were furnished 
from the system rail yard for all 
switches, making a considerable sav- 
ing both in time and of short length 
rails. 

When a train was expected and 
closure was made, the rail crane was 
set off the track or was returned to 
the nearest switch to clear the main 





The Rear Bolting 
Machine in Action 
—Two Other Such 
Machines Were 
Used in Stripping 
Operations 


The Head Gaging 
Crew of Four Men 
Was Followed by 
Three Men Who 
Straightened Any 
Skewed Plates 


Following the Gag- 
ing, Two Men 
Equipped with Spe- 
cial Tools Applied 
the Rail Anti- 
Creepers 


productively employed the entire 
working day. If there were no switch- 
es to complete when the final closure 
of the day was made, the rail crane 
crew went back to headquarters, 
where the crane was utilized to trans- 
fer or load material, or the crew em- 
ployed in oiling and taking care of 
the rail crane itself to keep it in first 
class operating condition. 

Varying the gang organization to 
meet conditions was made possible to 
some extent because many of the 
men were skilled in all of the various 
rail laying operations. Of the 125 
men in the gang, approximately 75 
had had three or more years expe- 
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rience in rail laying or section work, 
many of them having served with this 
particular gang for several years. 
Only 20 to 30 men had had little or 
no section or extra gang experience 
and these men were used on those 
operations requiring the least skill or 
knowledge of the various rail laying 
operations. 


Quality of Work Good 


Although, as previously mentioned, 
this gang laid an average of nearly 
20,000 ft. of rail a day, and at one 
time made a record run of 25,008 ft., 
the quality of the relay work was 
good. The practice of gaging every 
third tie resulted in perfect gage 
throughout and almost complete ab- 
sence of short line kinks. This con- 
dition obtained even after consider- 
able traffic had passed over the new 
rail and could be attributed to several 
factors, one of which was the care 
used in spiking the line rail to good 
line, and the gage rail to exact gage. 
Another factor was the careful atten- 
tion that was given the straightening 
of the double-shoulder tie plates be- 
neath the rail to avoid its having bear- 
ing on one of the plate shoulders with 
the possibility of becoming surface 
bent, kinked, twisted or base dam- 
aged. Both the good line and gage 
were due also to some extent to the 
use of a slow order on the track until 
the tie plates were properly seated on 
the ties. 

Possibly the most important factor 
in the quality of the work produced in 
the rail laying described was the ex- 
perienced workmanship employed. 
While the gang was keyed up to lay 
rail at a fast pace, there was no ex- 
cessive haste. The men _ worked 
swiftly but surely, without lost mo- 
tion, as only experienced men can. 
All spikes were driven straight, with- 
out overdriving. The same quality 
of workmanship was employed in all 
other operations—the joint bars were 
placed vertically and with uniform 
bolt tension; rail expansion was 
properly distributed; rail anchors 
were placed properly snug against the 
ties ; and switches, when finally com- 
pleted, were standard to the last detail. 

The rail gang employed on the 
Short Line work was housed in a 
group of outfit cars, which were 
spurred out as close to the operations 
as possible. 


Follow-Up Operations 


Within a week after the completion 
of the relay work, the rail and other 
released materials were loaded with a 
work train and crane by the same 
gang which unloaded the new rail. 
Following the relaying of the rail, an 

(Continued on page 322) 
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Some of the Drains Discharged Up to 100 Gal. per Min. 
for 48 Hours After Pockets Were Tapped 


BY jacking a series of 31 lateral 
drainpipes into a high fill which had 
been the scene of repeated slides be- 
cause of the inclusion of water pock- 
ets in it, the Illinois Central recently 
dried up this fill and is now in a 
position to abandon 466 ft. of timber 
trestle which had been driven 
through the fill to carry traffic, and 
which is nearing the end of its serv- 
ice life. The drainage system in- 
stalled not only appears to have over- 
come the sliding condition perma- 
nently, but was ¢ompleted at a cost 
less than that which would have been 
involved in renewing the trestle. 


50-Ft. Fill 


The unstable fill involved in this 
work, which is approximately 50 ft. 
high and extends over a distance of 
about 1,000 ft., is in the north ap- 
proach to the road’s crossing of the 
Bayou de Chien drainage canal, 
about eight miles north of Fulton, 
Ky., on its single-track Edgewood 
cut-off between Edgewood, IIl., and 
Fulton. Ever since the construction 
of this fill in 1925, which consists 
largely of clay secured from cuts im- 
mediately to the north, it has given 
serious trouble. When dry, the clay 
involved is firm and stable, and be- 
fore it was taken from the cut for 
the embankment construction it 
showed little evidence of its sus- 
ceptibility to sliding. However, when 
wet, the material loses practically all 
of its supporting power. Sliding of 
the fill actually started before it was 


completed, and until the time the 
line was put in operation large quan- 
tities of material were wasted over 
its slopes in the hope that in time 
they would reach a state of equili- 
brium. 

In spite of this excess material, it 
was impossible to stabilize the fill, 
and after operation was started over 
the line it was necessary to continue 
wasting earth and cinders over the 
slopes to replace the material which 
continued to move downward and 
outward, sometimes gradually and 
sometimes suddenly. In fact, during 
the latter part of 1928, a slide oc- 
curred which made it necessary to 
construct 219 ft. of untreated, open- 
deck pile trestle in the fill to restore 
traffic. In 1931, as the result of 
further slides, the trestle was ex- 
tended 163 ft., and in 1934, it was 
again extended a distance of 84 ft. 
While this 466 ft. of trestle offset 
the sliding of the fill in this area, its 
maintenance was expensive. There- 
fore, when the early replacement of 
the trestle appeared necessary in 
1939, consideration was given to 
stabilizing the fill through subdrain- 
age and eliminating the trestle. 


Large Pockets Found 


With this in mind, the road, using 
its regular section forces under the 
supervision of an experienced en- 
gineer, undertook a sub-surface in- 
vestigation of the fill to determine 
the location of any water that might 
be in it and to learn if the removal 


Subdrainage 
Cures the Sliding 


of High Fill 


Permits Illinois Central to aban- 
» don 466 ft. of timber trestle as 
embankment becomes stable 


of any water found would give rea- 
sonable assurance of overcoming the 
trouble. This investigation, which 
was made largely by test borings 
with a special 2-in. auger, revealed 
that the fill contained a large num- 
ber of cinder and gravel pockets that 
were holding large quantities of wa- 
ter, and that it was these that were 
keeping the entire lower part of the 
fill saturated and ready to slide at 
the slightest provocation. 

The low points of these pockets, 
with few exceptions, did not lie di- 
rectly beneath the track, but rather 
to both sides of its center line at 
distances out ranging from 27 ft. to 
as much as 80 ft. This, and the 
character of the material in the pock- 
ets, were not surprising in view of 
the fact that as the slopes had slid 
downward and outward repeatedly, 
the fill topping of cinders and ballast 
had moved downward to replace the 
original material in the fill. Confined 
by the relatively impervious clay, 
the cinder and gravel pockets formed 
large reservoirs for water which con- 
stantly leached into and kept the 
lower part of the fill saturated. As 
a matter of fact, the lower slopes of 
the fill were so saturated and spongy 
at places that they would not support 
a man, and at one time a team of 
mules mired down and had to be 
pulled out. In view of the conditions 
found, all pointing to the confined 
water as the cause of the trouble, it 
was evident that the embankment 
could not be stabilized unless freed 
of this water. Therefore, prelim- 
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inary plans for a suitable drainage 
system were prepared, and when 
estimates indicated that such a sys- 
tem could be installed at consider- 
able less expense than that which 
would be involved in replacing the 
466 ft. of trestle, it was decided to 
make the installation. 

Having arrived at this decision, a 
second investigation of water condi- 
tions in the fill was carried out, more 
detailed and thorough than the pre- 
liminary investigation, which re- 


sulted in the development of a highly 
effective pipe drainage system. This 
system involves essentially parallel 
lateral drains, from 58 ft. to 207 ft. 
long, extending into the fill from both 
























sides to the low points of the water 
pockets, but in no case more than 
50 ft. apart. In addition, it includes 
an open ditch parallel with and about 
350 ft. east of the center line of the 
track to carry away the water col- 
lected by the drainage system in the 
east side of the fill. All of the lat- 
erals in the system are of 8-in. USS 
pure iron corrugated pipe, perforated 
and asphalt-coated, and are term- 
inated at their upper ends in risers 
of the same character and size of 
pipe, these risers, in each case, ex- 
tending upward to the normal slope 


level of the fill. 
Jacking Method Employed 


All of the lateral drains were in- 
stalled by the jacking method, while 
all of the riser pipes were installed 
in pits excavated for the purpose. 
The method of installing each lateral 
drain involved first the excavation 
of the riser pit down into the water 
pocket to be drained, and then the 
excavation of a jacking pit in line 
with each proposed lateral drain, 
usually near the mid-point of its 
length, from which the pipe could 
be jacked in both directions. Dig- 
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ging both of these types of pits 
provided a check on the previous 
test hole borings and permitted the 
determination of the bottom loca- 
tions and grades of the laterals with 
great accuracy. The riser pits were 
made 4 ft. by 6 ft. in section, while 
the jacking pits were made 20 ft. 
long, in line with the laterals, and 
8 ft. wide. In both cases excava- 
tion was by means of hand shovels, 
and such sheeting as was required 
consisted of successive rings of 3-in. 
by 8-in. timber, which were put in 
position, one beneath the other, as the 
excavation advanced. 

Completing the excavation in the 
jacking pits, which was invariably in 


Left—The Riser Pits, 
Each of Which Tap- 
ped a Water Pocket, 
Were From 9 to 22 
Ft. Deep. Below— 
A Set-Up of the 100- 
Ton Hydraulic Jack 
as It Was Employed 
to Place All of the 
Pipes 


Right—Looking Into 
One of the Jacking 
Pits, Showing a Sec- 
tion of Pipe Ready 
to Be Jacked For- 
ward Into the Fill 
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water, required that the pits be 
pumped out continuously. In fact, 
it was usually necessary that the 
pumping be continued for at least 48 
hours following completion of the 
excavation before conditions were 
suitable to permit jacking opera- 
tions. All of this unwatering work 
was done with 3-in., gasoline-engine- 
operated centrifugal pumps. 

In the case of each lateral, the 
downhill section was jacked through 
first, opening up a waterway for the 
large volume of water to be tapped 
subsequently deeper in the fill. Then 
the jacking equipment was reversed 
in the pit and the uphill section of 
the lateral was jacked through to the 
low point of the pocket to be tapped, 
directly at the bottom of the riser 
pit involved. As this latter jacking 
progressed, flow within the pipe in- 
variably increased. In several cases 
this reached as much as 100 yal. per 
min. and continued for as long as 
three days with no appreciable 
diminution, after which it slowed 
down to a trickle, or stopped alto- 
gether, when the particular water 
pocket tapped had become complete- 
ly drained. 


Use 100-Ton Jack 


The jacking equipment employed 
included essentially a  100-ton 
hydraulic jack, a 6-in. steel pipe 
pushing sleeve, in 10-ft. sections, and 
a pusher head at the advance end of 
the pusher sleeve which displaced the 
fill material laterally, as it was 
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moved forward, to a diameter ap- 
proximately one inch greater than 
the outside diameter of the corru- 
gated pipe to be installed. As each 
section of the sleeve was jacked for- 
ward it carried with it a 10-ft. length 
of the corrugated pipe which had 
been slipped over it. Through this 


The Top of One 
of the Riser 
Pipes, Showing 
the Rock Back- 
fill Around it 
and the Iron 
Grate Provided 
in the End 





method of installation, the pipe as 
placed was free of fill material and 
when the jacking was completed 
there remained only to back out the 
jacking sleeve. 

As soon as water conditions in a 
riser pit permitted, such further ex- 
cavation as was necessary was com- 
pleted, and then the riser pipe was 
installed, with a 90-deg. elbow con- 
nection with the lateral pipe. Subse- 
quently, each riser pit was backfilled 
with crushed rock or other porous 
material, producing in each case a 
large catch basin within the fill for 
the full height of the riser pipe. In 
a similar manner, each jacking pit 
was backfilled with porous material 
over its entire area to a height of 
one foot above the top of the pipe. 
Above this level each pit was back- 
filled with the material removed in 
excavation, except for a column 4 ft. 
long and the width of the pit in sec- 
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tion, which was filled with porous 
material to the top of the slope level. 
Thus, at the sites of the jacking pits, 
as well as at the locations of the 
riser pits, large catch basins were 
afforded for drawing water out of 
the fill. 

To supplement the effectiveness of 
the subdrains themselves, the ma- 
terial excavated from the riser pits, 
and the excess excavation from the 
jacking pits, was spread over the 
fill in such manner that water falling 
on the slopes will be directed to the 
pits and thence carried off through 
the subdrainage system. At the same 
time, the upper part of the fill was 
dug down several feet to be certain 
that there were no untapped water 
pockets directly beneath the track. 
Then the entire embankment was 
brought up to a theoretical slope of 
1%:1 with cinders. In four cases, 
where it appeared that small water 
pockets existed directly beneath the 
track, laterals were installed near 
the top of the fill, in each case drain- 
ing to the west side. 


Fill Completely Stabilized 


Altogether, approximately 4,000 
ft. of subdrainage pipe was installed 
in the fill in the 31 main laterals and 
their risers, and the four relatively 
shorter laterals directly beneath the 
track. Carrying out the pit excava- 
tion simultaneously at several points 
to speed up operations permitted the 
entire drainage system to be installed 
in approximately 60 days. Since the 
completion of the work, flow from 
the fill has stopped entirely, except 
after heavy rains, and the slopes 
appear to have become completely 
stabilized. The old trestle has not 
been removed to the present time, 
but no more maintenance work is to 
be done on it, and it is to be taken 
out when its condition appears to 
make that desirable. 

The final investigation and the 
complete installation of subdrainage 


At the Bottom of 
One of the Drain 
Riser Pits, Showing 
the Joint Between 
One of the Laterals 
and Its Riser Pipe 
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in the fill were carried out by Young 
& Greenawalt, contracting engineers, 
Chicago. The work was done under 
the general direction of F. L. Thomp- 
son, vice-president and chief engi- 
neer of the Illinois Central, and un- 
der the supervision of C. I. Van Ars- 
dalen, division engineer of the St. 
Louis division. 





Rail Gang Relays 
2 Miles a Day 


(Continued from page 319) 


enlarged section gang of 12 to 15 
men tamped up any swinging ties and 
drove down the spikes as occasioned 
by the settling of the tie plates on the 
ties. This gang also corrected any 
other conditions necessary, including 





Drilling a Rail With an Electric Drill Pow- 
ered by a Generator Outfit Mounted on a 
Push Car 


any imperfections in line and gage 
that might have become apparent. 
All bolts were retightened by hand 
approximately 30 days after the rail 
relay and, several months later, a 
bolting machine was operated over the 
track to retighten all bolts. The sec- 
tion gang was followed shortly by 
a reballasting gang of approximately 
40 men. 

The improved standards for rail re- 
lay work on the Rock Island described 
in this article, as well as the extra- 
gang organization employed, were de- 
veloped under the direction of W. H. 
Hillis, at the time engineer mainte- 
nance of way, and now assistant chief 
operating officer of the Rock Island. 
The relay work on the Short Line, as 
described, was done under the super- 
vision of W. E. Heimerdinger, dis- 
trict maintenance engineer, Des 
Moines, Iowa; T. W. Brown, road- 
master, Des Moines; John Burns, 
assistant roadmaster in charge of the 
extra gang, who is now roadmaster 
at St. Joseph Mo.; and Francis 
Charles, extra gang foreman. 
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Should Substitute Slide-Rule for 
Thumb-Rule in Bridge Maintenance 


IN these days of acute economic 
stringency, the importance of planning 
repairs and renewals of structures on 
a scientific basis cannot be over-esti- 
mated. The problem of maintaining 
structures on the majority of railroads 
has become one of securing the most 
for the least immediate expenditure, 
rather than one of long-rangeeconomy. 
However undesirable this situation 
may be, it is here and must be faced. 
Under these conditions, it is obvious 
that any device or method that will 
permit postponing replacements, with- 
in the bounds of reasonable safety, 


_will justify itself economically. 


Technical Men Can Help 


To accomplish this end, something 
is needed to show not only when to 
do the work, but when not to do it. 
This can be accomplished in large part 
by relatively frequent computation of 
the stresses in the structures in ques- 
tion, based upon detailed examina- 
tions and reports of the extent of 
their depreciation, and in this work 
the knowledge and ability of the tech- 
nically trained men in the structural 
design departments of the railways 
could be enlisted to large advantage. 
What follows applies particularly to 
timber bridges, and to steel to a lesser 
degree, since metal structures are 
maintained on the basis of computed 
strength to a much greater extent. 

The practice of making renewals on 
the recommendations of foremen and 
inspectors, who frequently base their 
recommendations entirely on scrutiny 
and judgment, is still prevalent, but 
steadily rising costs are making this 
procedure unprofitable. For many 
years men have relied upon their 





Stress Computations 





for Bridge Maintenance 


By ROY N. BRODIE 
Chief Draftsman, Boston & Maine, Boston, Mass. 


ability to tell a good stick from a poor 
one, or to distinguish between mere 
rust and serious corrosion, and their 
success is attested by the small num- 
ber of accidents that have occurred 
as the result of structural failures. 
There is, however, no assurance that 
they have not made a lot of unneces- 
sary replacements in pursuit of a con- 
servative margin of safety determined 
by judgment. It is no adverse reflec- 
tion on their work to point this out 
and to say that the time has arrived 
to substitute slide-rule for thumb- 
rule in maintenance. It is realized, 
of course, that many needed replace- 
ments occur in parts of structures not 
susceptible to computation, and these 
will continue to be decided upon by 
whatever policy prevails. 

It is not intended that the entire 
responsibility for deciding that re- 
newals can no longer be postponed, 
especially if of timber, should be 
transferred to the office of structural 
design. The recommendations made, 
or information furnished as to cur- 
rent capacity or remaining margin 
for safe operation will, nevertheless, 
be of great assistance and form a re- 
liable guide in estimating require- 
ments. If it be contended that there 
is no substitute for good judgment, 
the writer heartily concurs; it is bad 
judgment that the suggested pro- 
cedure aims at reducing. 


Method of Procedure 


In many organizations the per- 
sonnel and equipment at hand are 
capable of furnishing the information 
for office computations, without ex- 
pansion and with little added expense. 
If they are not already doing this, 
the inspection forces should be trained 
to render systematic and uniform re- 
ports, based upon physical investiga- 
tion of designated parts of the struc- 
ture. Experience in this procedure 
has indicated that it is no more diffi- 
cult to make a thorough than a cur- 


sory examination, once the routine has 
become thoroughly established. 

If the additional time and facilities 
needed for detailed investigation re- 
quire the enlargement of forces, this 
expense will, more than likely, be 
offset by the resulting savings in post- 
poned renewals. There is also the 
advantage of definite knowledge of 
the margin of safety under which 
structures are being operated. Local 
conditions, the special behavior of 
some kinds of material, and climatic 
considerations may affect the advis- 
able frequency of making inspections, 
but under average circumstances an- 
nual inspections will generally suffice 
for checking figures. Thoroughness, 
rather than frequency, of inspection, 
is generally of more value to those 
reviewing the stresses. 

The inspection personnel should not 
be expected to decide which parts of 
a structure are vital to its perform- 
ance, nor to try to guess the require- 
ments of the office computer. The 
points at which sections are to be 
calipered, or timber is to be bored, 
should be indicated definitely in its 
instructions. Inspection notes alone 
are seldom sufficient for proper calcu- 
lations, and the making of illustrative 
sketches should be required and en- 
couraged. 

Granting that many inherent un- 
certainties prevent exact knowledge 
of the condition of a structure, it will 
be found that standardized inspection 
methods will tend to reduce the in- 
evitable errors to a more or less con- 
stant ratio. Comparison of successive 
reports will indicate the rate of dete- 
rioration and expose any inconsisten- 
cies. To obtain maximum benefit 
from the detailed reports, therefore, 
office treatment should be prompt and 
uniform, and a regular routine should 
be adopted for handling. Maximum 
permissible stresses, and the stresses 
on which capacity is to be based, must 
be decided upon and adhered to. 
Methods of computation and of evalu- 
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ating sections reduced by decay or 
corrosion should be definitely estab- 
lished so that all calculations will be 
on a comparable basis. 

The most suitable and convenient 
office in which to make the computa- 
tions will be decided largely by the 
size of the organization and the points 
where inspection reports are custom- 
arily received. On most roads this 
will be the office of the engineer of 
bridges or structures, where the nec- 
essary structural designers are usually 
stationed. The employment of struc- 
tural draftsmen on these maintenance 
computations will also help to solve 
the problem of retaining a workable 
designing force during periods of 
slackness in construction. In fact, it 
is probable that under current condi- 
tions more real economic benefit will 
be derived from employing designers 
on maintenance work than on new 
construction, which today is largely 
reduced to standard practice. The op- 
portunities for practicing studied 
economy are nowhere greater than in 
the making of repair plans. 

The draftsmen engaged in this work 
should be given ample facilities for 
studying conditions in the field, both 
individually and in company with the 
regular inspectors, and a regular sys- 
tem of notifying those responsible 
for maintenance as soon as the com- 
puted findings are available will en- 
able them to make full use of the 
information in planning renewals. 
Where this system has been newly 
adopted or extended in scope, it will 
be found, I am sure, that the main- 
tenance personnel will soon acquire 
the habit of referring doubtful cases 
to the office. 

The writer has experienced many 
instances of repairs being postponed 
after issuing information on computed 
capacity — repairs that otherwise 
would have been made where reliance 
was placed on inspection and judg- 
ment alone. The subsequent behavior 
of such structures in no instance has 
failed to justify the postponement. 
(on the other hand, cases could be 
cited where the detailed inspections 
required for computations have dis- 
closed serious conditions, which or- 
dinarily might have escaped attention. 

This method of inspection could 
also be used to large advantage in 
determining the condition of trestles 
or other structures on the service 
tracks of shippers, the maintenance 
expense of which is usually borne by 
the shippers, providing a means of 
preventing serious differences of opin- 
ion between railway representatives 
and the owners of the facilities with 
regard to the necessity for repairs. 
If the shippers can be assured that 
maintenance requirements are deter- 
mined by a definite system of figuring, 
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and not based merely upon the per- 
sonal opinions of inspectors and su- 
pervisors, much of the ill-will now 
frequently created in them when con- 
fronted with demands for the repair 
or strengthening of their structures 
will be prevented, to the definite ad- 
vantage of the railroad company. 
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The writer believes that the adop- 
tion or extension of the procedure 
described will tend (1) to prevent un- 
necessary repairs; (2) to prevent the 
omission of necessary repairs; and 
(3) to insure the distribution of re- 
pairs and strengthening to points 
where greatest benefit will be derived. 





Plywood Tops for 


Cabinets and Counters 


THAT Douglas fir plywood can be 
used effectively for counter tops, fil- 
ing cabinet tops and other working 
surfaces was demonstrated recently 
when the Denver & Rio Grande 
Western made extensive use of this 
material for these purposes while 
modernizing and redecorating its 
general offices at Denver, Colo. The 
plywood tops which it installed at 
that time have proved not only en- 
tirely practical from the standpoint 
of providing a perfectly smooth 
working surface, but, covered with 
linoleum cemented in place, the fin- 





ished installations harmonize with 
and add to the general appearance 
of the office areas. 

In the case of metal filing cabinets, 
which, as is the usual case, were ar- 
ranged side by side in long banks 
along aisles or side walls, the pur- 
pose of covering them with plywood 
was to afford a continuous smooth 
working surface on top, without 
cracks between the individual cabi- 
nets, while at the same time giving 
them a more substantial, built-in 
aspect. The surfacing of counters 
in general office areas was, likewise, 
to improve appearance and to afford 
the best working conditions. In the 
drafting room, extensive assemblies 


of map filing drawer cabinets and 
cupboards were covered with ply- 
wood and then surfaced with lino- 
leum. These cabinets and cupboards, 
at drafting table height, and ar- 
ranged in banks, give the room a 
neat appearance and provide an 
abundance of working space for the 
examination and handling of maps 
and records. In emergencies they 
are also used for drafting surfaces. 

Throughout the general office 
areas, the linoleum tops are in dark 
green, whereas, in the drafting room 
area the linoleum topping is of a 


More than 500 Lin. 


Ft. of Cabinets, 
Counters and Cup- 
boards Were Cov- 
ered With Plywood 


light tan shade to match the drafting 
table tops, which were also covered 
with linoleum. The practicability of 
the linoleum surface for drafting ta- 
bles has come about through the 
practice now prevalent of securing 
drafting paper and tracing cloth to 
the tables by means of rubber cement 
tape, rather than thumbtacks, which 
in no way injures the surface, and 
the light tan color linoleum has been 
found perferable to the darker 
shades from the standpoint of the 
drafting work itself. 

In the case of all of the plywood 
tops for cabinets, counters and cup- 
boards, 34-in. 7-ply plywood was 
used, cut to size and edged with 
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birch molding strips made by the 
carpenter forces of the road. The 
molding strips, with a plain rounded 
outside face, have a maximum thick- 
ness of about % in., and are about 
11%4 in. wide, this width being suf- 
ficient to house the linoleum on top, 
producing a continuous smooth sur- 
face over the edge, and to lap the 
top edges of the facility covered suf- 
ficiently along the bottom to hold 


Many of the Cabi- 
nets and Cupboards 
in the Drafting 
Room Were Cov- 
ered Effectively 
With Plywood and 
Linoleum 


the plywood top securely in position. 
The moldings, which were given an 
oak stain finish, were both glued and 
nailed with finishing nails to the 
edges of the plywood, insuring a 
tight and secure fit. The linoleum 
covering, which is of a type and 
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weight especially designed for coun- 
ter tops not subject to foot traffic, 
was cemented to the plywood sur- 
face, no rails being used. 
Altogether, approximately 500 lin. 
ft. of plywood tops for cabinets, 
counters and cupboards were in- 
stalled in the executive, traffic, ac- 
counting and engineering depart- 
ment offices, involving the use of ap- 
proximately 1200 sq. ft. of plywood. 





The work involved was carried out 
under the direction of C. M. Light- 
burn, valuation engineer of the road, 
who was in direct charge of the of- 
fice renovation work. The installa- 
tion of all of the tops was done 
by company carpenter forces. 





What Our Readers Think 





Manufacturers Need 
More Co-operation 


Chicago, Ill. 
To THE Epitor: 

It was with much interest that I 
read the editorial in your March issue 
entitled Off-Track Equipment — A 
Challenge to Manufacturers. 

What do the railways want in the 
line of off-track equipment? I be- 
lieve that every worth while manu- 
facturer of equipment is more than 
willing to build equipment suitable 
for off-track railroad work. While we 
are not manufacturers of equipment, 
we do represent builders of crawler- 
type tractors and allied machinery. 
We have contacted the railways for 
several years and have found engi- 
neering and maintenance of way offi- 
cers much interested in what we be- 
lieve can be done with off-track 
equipment. However, in practically 
every case, we have been stymied by 
higher-ups. 


We have approached the railways 
with an educational program concern- 
ing the advantages of modern equip- 
ment and methods of doing work, 
both in their interest and that of our- 
selves. Time after time we have 
offered to make demonstrations on 
their rights-of-way without any cost 
to them whatever. Through such 
demonstrations, we have felt that we 
could show conclusively the compara- 
tive costs of proposed methods with 
those now in use, and, at the same 
time, could find out whether we have 
the right kind of equipment, or the 
type of changes which should be made 
in it to make it most satisfactory. 

We are not attempting to say that 
we or others now have the answer for 
the railways’ needs for off-track 
equipment, but we do say that until 
such time as the railways give us per- 
mission to demonstrate what we have, 
they cannot expect us to develop 
equipment best suited to their require- 
ments. There have already been 
many successful applications of off- 
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track equipment in railway work, in- 
cluding those for the mowing of the 
right-of-way and for ditching and 
bank sloping, and we are convinced 
that there are many more such oper- 
ations that could be carried out more 
effectively and economically with off- 
track equipment than by present 
methods. Under these circumstances, 
it appears that your editorial might 
well have been headed—‘Off-Track 
Equipment—A Challenge to the Rail- 
roads.” 
B. C. Patten, 


Patten Tractor & Equipment Company. 





New Books 


Bridge and Building 
Proceedings 


PROCEEDINGS of the American Railway 
Bridge and Building Association, forty- 
sixth annual convention. 231 pages, illus- 
trated, 6 in. by 9 in., bound in cloth. 
Published by the Association, 319 North 
Waller avenue, Chicago. Price $2. 
Reflecting the purpose and char- 

acter of the association, this volume. 

which contains the proceedings of its 
forty-sixth annual convention, held in 

Chicago on October 17-19, 1939, con- 

tains a wide range of valuable prac- 

tical information for those confronted 
with the problems involved in the 
maintenance of railway bridges, build- 
ings and water service facilities. The 
feature of the volume, which is similar 
in style and makeup to preceding an- 
nual volumes of the Proceedings of 
the association, is the reprinted reports 
presented before the convention, 
which have to do with the use of pre- 
framed treated timber for replacement 
purposes; bridge painting problems 
resulting from deferred maintenance ; 
the maintenance of shop and engine- 
house roofs ; methods of safeguarding 
bridge structures; glazing mainte- 
nance in shops and enginehouses ; de- 
teriorated concrete—causes, detection 
and repair; the elimination of slow 
orders; and pumping equipment to 
meet today’s requirements. Other 
features of the Proceedings are papers 
on The Strengthening of Old Bridges, 
by G. A. Haggander, assistant chief 
engineer, Chicago, Burlington & 

Quincy, and on Meeting Today’s Re- 

quirements in Railway Structures, by 

A. T. Hawk, engineer architect, Chi- 

cago, Rock Island & Pacific; and-an 

address by Samuel O. Dunn, editor, 

Railway Age, dealing with the broader 

aspects of the railway problem in the 

United States. Other sections of the 

volume are given over to a report of 

the business session of the convention. 








How to Measure Tie Spacing 


When spacing ties, should the distance be measured 
from center to center of the ties, or between the faces of 


adjacent ties? Why? 


Rail Needs Even Support 


By F. G. CAMPBELL 
Assistant Chief Engineer, Elgin, Joliet & 
Eastern, Joliet, Ill 


Theoretically, the unsupported por- 
tion of the rail should be uniform be- 
tween ties, but, obviously, it is im- 
possible to attain this ideal in practice 
to a minute degree of accuracy. The 
closest approach is made, however, 
when ties are spaced by measuring 
from center to center. There are sev- 
eral reasons why this is so. It is now 
the accepted practice to break or stag- 
ger rail joints which, in most cases 
are of the suspended type, requiring 
two ties at each joint, the spacing be- 
tween which is determined by the joint 
design. After the joint ties have been 
spaced, the intervening half panel of 
the rail must be filled in with a prede- 
termined number of ties, spaced ac- 
curately to give a uniform number to 
each rail length. 

If the intermediate ties are spaced 
center to center, there will be slight 
variations in the face-to-face spacing 
because of variations in tie widths. If 
these intermediate ties were to be 
spaced by a predetermined face-to- 
face spacing the result would be an 
unequal accumulation of the variables 
in width and, therefore, unequal spac- 
ing between the last intermediate tie 
and the joint tie next adjacent to it. 
In other words, the closing space in 
the panel would be too small or too 
wide, depending on whether the ties 
were over or under size. The only 
way to avoid this unequal closure 
spacing would be to measure the width 
of each tie accurately and then de- 
termine an independent face-to-face 


spacing for each half panel, a proced- 
ure that would be entirely imprac- 
ticable. 

With the present predominance of 
sawed ties and the improved manu- 
facture of hewed ties, there are ac- 
tually, assuming that the ties are se- 
lected carefully, no important varia- 
tions in the spacing between ties as 
a result of spacing the ties by center- 
to-center measurements. The A. R. 
E. A. specifications, for crossties per- 
mits a total variation of only an inch 
in the width for any specified size; 
actually, this variation is usually much 
less. Furthermore, where tie plates 
are used, they, rather than the tie, 
provide the direct support for the rail. 
The A.R.E.A. specifications permits 
a tolerance of only % in. in tie-plate 
widths, so that if the ties are spaced 
center to center, and the tie plates are 
centered on the ties, the results will 
be practical uniformity of the unsup- 
ported portion of the rail. 


Center to Center 


By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


When spacing ties, the distance 
should be measured from center to 
center of the ties; in fact, there is no 
other way to measure it if proper tie 





Send your answers to any of 
the questions to the What's 
the Answer Editor. He will 
welcome also any questions 
you wish to have discussed. 


nswer 


i 





To Be Answered 
In July Issue 


1. Is there any special advantage 
in the use of long ties at soft spots 
and across swamps? If not, why? 
If so, what length? 

2. Is there any advantage in using 
water for puddling when back filling 
around foundations? Over pipe lines? 
Any disadvantage? Why? How 
much water should be used? 

3. What precautions should be ob- 
served when loading tools to be carried 
on motor cars or tractors? Is any 
special provision for carrying them 
desirable? Why? 

4. How far above the ground-water 
level is it safe to cut off untreated 
piles? Treated piles? How is this 
determined? 

5. Where track is being raised from 
1% to 3 in. out of face, is it better to 
use a single tie-tamping outfit or a 
battery of two or more? Why? What 
sized (number of tools) outfit or out- 
fits should be used? How many men 
should be in the gang? 

6. Should the frost box of a water 
tank be left open or closed during the 
summer? Of a water column? Why? 

7. Where weeds are destroyed by 
chemical applications, at what period 
of growth should the application be 
made? Why? Is more than one ap- 
plication necessary? 

8. What size of air compressor is 
most suitable for a building gang? 
For a bridge gang? What tools should 
be operated from such a compressor? 





spacing is to be maintained. Prac- 
tically all railways have established 
standards for spacing ties by fixing 
the number of ties to the rail length 
for each class of track. The only 


way a fixed number of ties can be 
spaced under a rail of given length is 
to measure and mark the spacing on 
the rail and then center the ties to 
correspond with the marks. 
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Ties are not always all of the same 
width, and, obviously, if they are 
spaced face to face, the spacing will 
need to be changed every time a tie is 
renewed with one of different width. 
A change in the spacing in one rail 
panel will carry over into the next one 
and from that to the next one adjacent 
to it, and so on, creating endless work 
and confusion. Most roads use several 
sizes of ties in each class of track. 
For instance, sizes 4 and 5 are gener- 
ally used in main tracks. Size-5 ties 
are 1 in. wider than size-4 ties, from 
which it is seen readily that if the ties 
are spaced face to face, the spacing 
will be disturbed every time a size-4 
tie is replaced with a size-5 tie, and 
vice versa. To get away from these 
difficulties and maintain the prescribed 
standards for tie spacing, the distance 
between the ties must be measured 
from center to center. 


Need Space for Tamping 


By A. B. CHANEY 
District Engineer, Missouri Pacific, 
Little Rock, Ark. 


When spacing ties of varying width, 
it is better to measure the distance be- 
tween the faces of adjacent ties than 
from center to center, to equalize more 
nearly the rail support; to provide 
sufficient space for tamping ; and also 
as a matter of economy. Obviously, 
eight ties 9 in. wide will provide the 
same support for the rail as nine ties 
8 in. wide. The surface of the track 
is maintained more easily where the 
rails are given uniform support. 


New Conditions Arise 
By RetirED ROADMASTER 


When I started to work on the sec- 
tion there was a complete lack of uni- 
formity in the dimensions of the ties 
with which we were supplied, the 
cross section ranging from, say 9 in. 
by 12 in. to that of an oversized fence 
post. At that time joints were not 
staggered and it was customary to se- 
lect the largest ties as joint ties. The 
very small ties were sorted out and 
used in unimportant -sidings. After 
the ties were culled in this manner 
there was still considerable variation 
in width and, while we were supposed 
to use a standard number of ties to 
a rail length, it became the common 
practice to space the ties by inserting 
the blade of a No. 2 track shovel be- 
tween them. As the blade of the shovel 
was approximately 10 in. wide, this 
insured ample room for tamping. 

As time went on new conditions 
arose; joints were staggered, ties he- 
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came somewhat more uniform in size; 
and tie plates came into common use. 
Today, ties that are purchased in ac- 
cordance with the A.R.E.A. specifica- 
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tions vary so little in dimensions that 
there is no reason why the spacing 
should not be made to center-to-cen- 
ter measurements. 


Defects in Masonry Structures 


What defects are most commonly encountered in the 
under-water portion of masonry structures? 


Cause Great Concern 


By L. G. Byrp 
Supervisor of Bridges and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


Old masonry structures have long 
been the cause of grave concern on the 
part of maintenance officers respon- 
sible for their condition. Most of 
those built of stone were constructed 
many years ago at a time when Port- 
land cement mortar was not used. The 
mortar was, therefore, of lime or natu- 
ral cement and in not a few cases has 
almost disappeared. Joints and cracks 
were filled with small spalls, and in 
not a few cases, especially where the 
current is swift, the small material 
has worked out, causing the larger 
stones to become loose and, in some 
cases, to work out. It was also the 
usual practice to support the masonry 
on a timber grillage, and in not a few 
instances scouring has at some time 
caused movement or settlement of the 
grillage, thus weakening the entire 
structure. When any of these condi- 
tions are noted, it becomes necessarv 
to construct a coffer dam and rein fore: 
or underpin the footing. 


Many Causes 


By A. R. KetTerson 


Engineer of Bridges, Canadian Pacific, 
Montreal, Que. 


This discussion applies solely to 
stone masonry ; it does not refer to de- 
fects resulting from scour, since any 
substructure, not otherwise defective, 
may be damaged by scour. Since the 
defects are likely to depend on the pe- 
riod in which the structure was built, 
as well as upon the nature of the de- 
sign, the character of the workman- 
ship and upon local conditions, I will 
cite certain specific instances of de- 
fects that have developed. 

At one time it was common practice 
to found masonry piers on a platform 
consisting of two or three layers of 
square-sawed timbers, which were or 
were not supported on piles. When 
units of this period are subjected to 
present day live loads and speeds, they 


sometimes settle by reason of the 
crushing of the grillage timbers or of 
the settlement of the piles. Sometimes 
the settlement of such a unit is reason- 
ably uniform, but, unfortunately, of- 
tener than not, it is accompanied by a 
decided tilt. Another defect some- 
times found in old masonry structures, 
which may have a somewhat similar 
effect, is a deficiency in the bearing 
area because the footings were not 
given sufficient spread. 

In some old masonry piers, the ash- 
lar shaft is founded on a random rub- 
ble base bedded in mortar. Even 
when the upper (ashlar) portion ap- 
pears to be in reasonably good condi- 
tion, and where the pier has probably 
been carrying a nominal increase in 
the live load for some time, move- 
ment may develop because disintegra- 
tion of the mortar in the base has per- 
mitted displacement of the irregular 
footing stones. 

Another defect in most masonry 
piers below the water line is that of 
open joints, caused by disintegration 
of the mortar. These openings usually 
develop in the upstream end but often 
occur at various courses all around 
the unit. These openings between and 
in the courses, especially in old ma- 
sonry piers that have only an ashlar 
facing with an interior consisting of 
spalls, which sometimes appear to have 
been thrown in loosely or with little 
mortar to bond them, permit disinte- 
gration to proceed in the interior, with 
the result that, if the condition is al- 
lowed to continue, a stage will be 
reached where there is a general loos- 
ening of the masonry throughout the 
structure, and movement may be ob- 
served in individual stones during the 
passage of live loads. 

Sometimes cracks develop through 
these facing stones. If the condition 
is corrected in the early stages be- 
fore movement of the individual 
stones begins, repointing of the ma- 
sonry above the water line, and a 
thorough calking below that line, us- 
ing lead wool or hardwood wedges, 
depending on the width of the open- 
ing, has been known to be effective 
over a long period. If, however, the 
condition has progressed to the stage 
where such measures do not meet the 
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requirements of the situation, grout- 
ing the interior may be effective. Oth- 
erwise, it may become necessary to en- 
case the unit with a concrete jacket. 

Still another defect which, al- 
though not located below the water 
line, may affect the underwater por- 
tion if the latter is not in good condi- 
tion, is the development of open joints 
in coping stones. Water which finds 
its way through the heart of the pier, 
especially in northern climates, is a 
cause of rapid disintegration of the 
mortar in the interior. 

In many cases the coping stones 
under the bearings of the superstruc- 
ture are too small to distribute the 
live load directly over a reasonable 
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area of the masonry immediately un- 


derneath. This sometimes results in 
a line of open vertical joints close to 
the bearing, extending down through 
the underwater portion, to aggravate 
the condition there, especially if open 
joints are also present below the water 
line. If the trouble has not yet become 
acute, the coping defects can be elimi- 
nated by replacing the coping course, 
and the course next below if necessary 
to secure greater depth, by a rein- 
forced concrete cap which will dis- 
tribute the superimposed load over a 
large area and, incidentally, reduce 
the effect of vibration on individual 
stones in the portion of the structure 
below the coping. 


Safety in Handling Rail 


What precautions should be observed when loading or 
unloading rails to prevent accidents to trains on adjacent 


tracks and avotd injury to the men? 


Work Should Stop 
3y C. F. Larson 
Superintendent of Safety, Missouri, 
Pacific, St. Louis, Mo. 


In a previous discussion* concern- 
ing the safe handling of rails on push 
cars, emphasis was placed on the re- 
sponsibility of the foreman for the 
safety of the employees engaged in 
this work. In other words, full re- 
sponsibility for safety was placed on 
supervision in connection with work 
that carries an inherent hazard that 
can be eliminated or greatly reduced 
through proper organization and at- 
tentive supervision. In the present 
discussion we repeat that the foreman 
is the key man and that he must be 
alert and must assume full responsi- 
bility for every detail of the operation 
as well as for the completion of the 
whole job in a manner that will in- 
sure safety to both the men and trains. 

When a train on an adjacent track 
approaches from either direction, the 
work must be stopped, no work in 
connection with the loading or unload- 
ing being done until the train has 
passed. On multiple-track, the rail 
should be placed on the outside of 
tracks when practicable. There must 
be complete understanding between 
the work-train conductor and the fore- 
man as to train movements on adja- 
cent tracks, so that the work of load- 
ing or unloading rails will be suspend- 
ed while trains are passing. 

Unless the foreman is given com- 
plete information he might have a rail 
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suspended and swinging toward an 
adjacent track at the moment another 
train approaches. Being unable to 
swing it to clear, the rail will be struck 
by the train, and we can visualize the 
havoc to the men on and about the car 
and to the train, that is likely to fol- 
low. Assuming that the handling of 
the rail from or to cars creates an ob- 
struction, it should never be done 
without first displaying stop signals 
in both directions for trains on adja- 
cent tracks. When a track is to be 
obstructed or rendered unsafe in any 
way for the passage of trains, a com- 
petent maintenance of way flagman 
must be sent in each direction to afford 
the necessary protection. This is a 
general rule on all roads and is includ- 
ed in their maintenance of way rule 
books. In addition, train orders un- 
der which the work train is working 
protect the train and provide for 
avoiding delays to trains moving 
through its territory. 

We must assume that any foreman 
who is competent to have charge of 
a gang engaged in loading or unload- 
ing rail under the conditions that are 
being discussed, has a thorough knowl- 
edge of all of the rules that apply to 
the protection of property and to the 
safety of his men, and that he has a 
hearty desire to comply with them. 
We also have the right to assume that 
the work-train conductor is likewise 
well informed about his duties and 
that both he and the foreman are in 
possession of the current timetables. 
With these protective measures and 
alert interest, there should be little 
danger that the work will not be per- 
formed safely, despite its hazard. 
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May I emphasize again that organ- 
ization is important. One man should 
be designated to give commands and 
signals for all movements of the rail 
crane, such as securing hold, lifting, 
swinging, lowering and releasing the 
rail. He should always stand where 
he will be conspicuous, and all other 
workmen should know his position 
and be fully informed as to what is to 
be done, the words of command and 
the signals to be used. 


A Work-Train Job 


By J. B. Martin 
Inspector of Track, New 
Central, Cleveland, Ohio 


General 


York 


Loading and unloading rail are 
work-train jobs and the train crew 
should provide the necessary flag pro- 
tection. One member of the train 
crew should also be on the lookout and 
warn the rail crew of trains approach- 
ing on adjacent tracks. There should 
be a clear understanding between the 
train and engine crews about the work 
to be performed, the speed of trains 
and with respect to signals. Again, 
practically all rail is now loaded and 
unloaded by means of power-operated 
cranes or derricks, and the operators 
of these machines should be experi- 
enced and competent men. 

Every man in the rail crew should 
be assigned to a definite post with 
definite duties. One man in the car, 
ordinarily the man handling the rail 
tongs, should give the required sig- 
nals until the rail is clear of the car. 
From this point the handling of the 
rail should be under control of a spe- 
cially assigned man on the ground. In 
all cases there must be a clear and def- 
inite understanding as to whose duty 
it is to give signals to insure against 
confusion. Where practicable, regu- 
larly assigned rail-handling gangs 
should be assigned to this work, since 
this will promote safety and economy. 


Inherently Hazardous 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


The loading and unloading of mod- 
ern heavy-section rails are inherently 
hazardous, for which reason it is in- 
cumbent on both maintenance officers 
and foremen to throw all possible 
safeguards around these operations. 
As the first steps, the crane operator 
must be experienced and dependable ; 
flagmen must be sent out in both di- 
rections to protect the train; and one 
of the train crew should be assigned 
to watch for and warn the operator 
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of the approach of trains on adjacent 
tracks. Only one man should be des- 
ignated to give signals at any time, and 
both the crane operator and the engine 
crew should be informed of this as- 
signment. 

Proper organization of the gang 
and a complete understanding of his 
duties by every man in the gang will 
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go a long way to conserve safety. 
Watch should be kept to insure that 
when the rails are released by the 
crane they are fully supported 
throughout their length and are well 
in the clear. Most important, foremen 
and men alike should be drilled so 
thoroughly in safety that they will 
be constantly safety conscious. 


Preventing Water Hammer 


What effective means can be employed to prevent 


water hammer in pipe lines? 
have? The diameter of the pipe? 


Use Relief Valves 


By E. M. Grime 


Engineer of Water Service, Northern 
Pacific, St. Paul, Minn. 


To discuss the prevention of water 
hammer, one should first know its 
cause. Present knowledge comes 
largely from the investigations con- 
ducted by M. Joukowsky in Moscow 
in 1897, and from Allievi’s Theory of 
Water Hammer, published in Italy in 
1903. Joukowsky developed an ex- 
pression for the velocity of the surge 
wave which occurs when a column of 
water in motion is stopped abruptly, 
as by a check valve or a gate valve. 
Disregarding pipe friction, this surge 
wave travels in water at the same ve- 
locity as sound, or 4,700 ft. per sec. 
In other words, if the flow in a pipe 
4,700 ft. long is stopped suddenly, the 


wave will travel to the source of sup- 


ply and return in 2 sec. If the valve 
is closed completely before the surge 
wave returns, then maximum pressure 
will be developed. 

If water were not compressible to 
a certain degree, and if the pipe mate- 
rial had no elasticity, water hammer 
would develop infinite pressure. Tak- 
ing elasticity into account, however, 
it can be shown mathematically that 
the actual pressure developed is only 
59.7 times the velocity of the column 
of water measured in feet per sec- 
ond. As an illustration, assume a 12- 
in. main serving a water column which 
delivers 3,000 g.p.m. The velocity of 
flow will be 8.4 ft. per sec., and if the 
water column has no relief valve but 
closes immediately, the pressure de- 
veloped at the column would be 8.4 
times 59.7 or 501 Ib. per sq. in. If 
the pipe be increased to 14 in. and the 
delivery remains the same, the vel- 
ocity will be 6.3 ft. per sec. and the 
pressure will be only 376 Ib. per sq. 
in. In view of these facts, it is clear, 
if other conditions remain the same, 
that increasing the diameter of the 


What effect do elbows 


pipe will decrease the magnitude of 
the water hammer. Since, for the 
usual operating requirement, the flow 
in the water column must be cut off 
almost instantly, the resulting surge is 
usually reduced by a relief valve or 
other slow-closing device. 

So far as water hammer is con- 
cerned, elbows in a pipe line serve, 
in effect, merely to lengthen the pipe 
line to the extent of the pipe friction 
attributable to their presence, and thus 
increase the time required for the 
surge to return to the point of closure. 
The longer the pipe line the more time 
that must be allowed for valve closure 
to avoid excessive water hammer. 

Where filters are used, as sometimes 
occurs on a treated-water line, care 
must be exercised to avoid water-ham- 
mer back pressure which may dis- 
rupt the filter bed. This may be 
avoided by installing a large sized 
air reservoir on the pumping line ad- 
jacent to the filters. On an 8-in. pipe 
line 2,000 ft. long, severe water-col- 
umn hammer was minimized by mak- 
ing the closing time for the relief valve 
13 sec. and by installing, in addition, a 
10-in. air reservoir, 8 ft. long, on the 
line near the filters, to dampen any 
surge that might approach, in case 
any of the water-column adjustments 
got out of order. 


Must Dissipate Energy 


By C. R. KNow.es 


Superintendent Water Service, Illinois 
Central, Chicago 


Water hammer or hydraulic shock 
caused by the sudden stopping of a 
column of water flowing through a 











329 


pipe line is of great importance be- 
cause of the pussibility of damage in- 
herent in it. Water in motion con- 
tains a certain amount of energy, de- 
pending on the volume of the water 
and the velocity of flow. If the flow 
is stopped suddenly, this energy must 
be dissipated in some way. Sudden 
stoppage, or a sudden reduction with- 
out complete stoppage, of the flow 
creates a shock pressure that is trans- 
mitted through the pipe with constant 
intensity, this pressure being propor- 
tional to the destroyed velocity of flow 
and to the speed of propagation of the 
pressure wave. In pipes having a 
diameter of 2 to 6 in., the increase of 
shock pressure is approximately 59 
lb. for every foot per second of ex- 
tinguished velocity of flow; for larger 
pipes it is somewhat less. To illus- 
trate, the sudden closing of a valve in 
a line 2 to 6 in. in diameter, in which 
water is flowing at a velocity of 5 ft. 
per sec., will cause an increased pres- 
sure or water hammer of approxi- 
mately 294 Ib. per sq. in. 

This shock pressure will be trans- 
mitted along the entire length of the 
pipe with constant intensity. A dan- 
gerous increase in this shock pressure 
occurs when the pressure wave passes 
from one pipe to a smaller one having 
a dead end. In this case, the shock 
pressure is doubled when the wave 
reaches the dead end. If there are 
several branches, one leading from 
another, this doubling may take place 
several times, with the result that the 
pressure may build itself up to great 
magnitude. 

Probably the simplest method of 
preventing water hammer lies in the 
use of slow-closing valves. The dur- 
ation of closure should be proportional 
to the length of the pipe line. Air 
chambers of adequate size, placed 
near valves and gates, and at other 
critical points in the line, will help 
to eliminate hydraulic shock and will 
not allow the pressure wave to pass 
through them, but to do this they must 
be of ample size. Relief valves prob- 
ably offer the best solution where 
other means are not available or do 
not prove effective, as they will allow 
pressure waves to pass through them, 
of only such intensity as corresponds 
to the elasticity of the springs. 

In railway water service, the prin- 
cipal trouble from water hammer oc- 
curs on lines to water columns, al- 
though the valves on water columns 
have been improved to such an extent 
that little trouble should be expe- 
rienced if they are kept in adjustment. 
The probability of water hammer in a 
water-column line can be overcome by 
placing a relief valve of adequate size 
in the pipe line near the water column. 

Of themselves, elbows or bends in 
pipe lines do not have any effect on 
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water hammer, other than to retard 
the progress of the shock-pressure 
wave. On the other hand, water ham- 
mer may have a decided effect on 
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these fittings. For this reason, they 
should be blocked securely to prevent 
displacement by reason of water ham- 
mer or other excessive pressure. 


Raise on Old or New Ballast? 


When reballasting, should the track be raised on the 
old ballast, or should the old ballast be discarded to the 
bottom of the ties and only new ballast be used for mak- 
ing the raise? Why? Does the kind of ballast make any 


difference? 


Depends on Old Ballast 


By A. B. CHANEY 
District Engineer, Missouri Pacific, 
Little Rock, Ark. 


If the old ballast is fouled to such 
an extent that it no longer affords 
drainage under the tie, or functions 
as ballast, it should be thrown out 
and used to strengthen the shoulder 
of the embankment, and the track 
should be raised on new ballast. 
Where the old ballast is good, it is 
economical to employ it for making 
the raise, and unload the new ballast 
for the purpose of restoring the bal- 
last section. 

Where more than one lift is to be 
made, the first one can be made on 
the old ballast, and the new ballast 
can be used for the others. In all 
cases, the most satisfactory results 
will be obtained by having clean bal- 
last under the ties for adequate drain- 
age. Trying to save old ballast with- 
out cleaning it will be found to be an 
expensive procedure in the long run, 
for dirt in the ballast, like infection 
in living tissues, tends to spread and 
spoil that which is good. 


Crib Dirty Ballast 


By L. B. Hott 
Engineer of Track, New York Central, 
Cleveland, Ohio 


Primarily, the purpose of rebal- 
lasting is to correct surface irregu- 
larities and provide a_ uniform, 
resilient, free-draining support for 
the track. To accomplish this, clean 
ballast of all types, whether old or 
new, must be employed. When the 
same kind of ballast as is now in serv- 
ice is to be used for reballasting, best 
results are obtained by proceeding as 
follows: 

First, determine whether the shoul- 
ders of the roadbed are of sufficient 
width and height properly to support 
the ballast slope after the raise is 
made. If the shoulders are adequate 


and the old ballast is clean, it will be 
satisfactory to raise on the old ballast, 
and follow the raise with a dressing 
of new ballast to restore the ballast 
section to standard. If the shoulders 
are too narrow or too low, or both, 
they should be widened or raised, us- 
ing a free-draining material, such as 
cinders or gravel. After the banks 
have been restored, the raise can be 
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made on the old ballast, if clean, and 
the track dressed to standard section 
with new ballast. 

On the other hand, if the track has 
been ballasted with crushed stone or 
slag and the shoulders are of standard 
section, but the ballast is foul and 
obstructs drainage, the old ballast 
should be thrown out of the cribs onto 
the shoulders or into the inter-track 
space as the case may be. Ballast- 
cleaning machines should then be em- 
ployed to remove the dirt, and this 
renovation, if done properly, will 
make the old ballast suitable for rais- 
ing the track, using new ballast as 
before to restore the ballast section. 

Where a different or better type of 
ballast is to be employed in making 
the raise, say stone or slag to replace 
cinders or gravel, the old ballast 
should first be removed to the bot- 
tom of the ties and used to strengthen 
the shoulders of the roadbed or dis- 
carded, as will best suit the case. 
This should then be followed by the 
application of new ballast. 


Painting Water Tanks 


Should the hoops of wooden water tanks be loosened 


before painting the tub? Why? 


Good Policy To Do So 


By W. C. Harman 


Supervisor of Bridges and Buildings, South- 
ern Pacific, San Francisco, Cal. 


My experience leads me to believe 
that it is better policy to loosen the 
hoops on water tanks before painting 
the tub. Any one who doubts the ad- 
visability of doing so should note the 
hoops on his next inspection and ob- 
serve the abnormally thick section of 
some of the hoops. Investigation will 
show that this is being caused by the 
rust that is building up under them. 
If a sharp tool is proded into the wood 
under the hoops moisture will be dis- 
covered and, if the tank is an old 
one, decay will probably be in evi- 
dence. It must be obvious to anyone 
who has noted this situation over a 
period of years, that tank hoops should 
be loosened when painting the tub, if 
for no other reason than to clean and 
paint the hoops themselves. They 





should not only be loosened; they 
should be taken down, cleaned thor- 
oughly and given a coat of good paint 
along with the painting of the wood 
under them. 

Tank hoops rust more readily on 
the side next to the wood, for the 
reason that it is this side that seldom 
is painted, and consequently it is not 
protected against corrosion which re- 
sults from the moisture between the 
hoop and the tank. It has also been 
my observation that tank staves decay 
most often on the outside of the tank 
and most frequently beneath and next 
to the hoops. This and corrosion of 
the hoops are less likely to occur 
where the hoops are removed, cleaned 
and painted each time the tub is 
painted. 

The foregoing applies primarily to 
flat hoops, many of which are still 
in service. The round and half-round 
metal hoops hide less of the wood 
and, while it is advisable to loosen 
them, it is somewhat less necessary 
to do so. The painting of wooden 
tanks not only arrests decay, but the 
paint film prevents the entrance of 
termites, which have been known to 
bore entirely through the staves. It 
also aids greatly the proper tighten- 
ing of the hoops and this, in turn, 
prevents loss of water. While the 
cost to loosen and clean the hoops is 
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considerably more expensive than just 
to let them go, it is money well spent 
when one considers the added life 
of the structure that can be obtained 
through careful maintenance. 


Depends on Hoops 
By G. S. Crites 


Division Engineer, Baltimore & Ohio, 
Punxsutawney, Pa. 


Whether the hoops on wooden wa- 
ter tanks should be loosened when 
the tub is painted depends in large 
measure on the hoops. If the half- 
round type is in use there is no bene- 
fit and there may be some harm in 
loosening them for painting. These 
hoops set themselves in the paint and 
in the fibre of the staves of the tub 
to such an extent that when loosened 
they leave places where moisture or 
fungi may get into the staves and 
start decay. Tubs with half-round 
hoops should be painted with the 
hoops in place. 

This comment also applies to the 
full-round hoops, but in greater 
measure, since these hoops are sure 
to be bedded in the fibre of the staves 
and will hold water in the upper 
groove which they make with the 
staves. If such hoops are not dis- 
turbed when painting, this groove will 
catch and retain paint and in large 
measure will seal out moisture and 
germs that cause decay. 

Flat hoops should be taken off, 
cleaned and painted on all surfaces. 
The staves should also be painted with 


_ no break in the paint film. The height 


of the water that is maintained in the 
tank while the painting is under way 
will determine whether one hoop or 
two may be removed at one time. At- 
tempts have been made to use plastics 
or putties to waterproof the tops of 
hoops and thus avoid the removal of 
flat hoops, but the results obtained do 
not justify the procedure. 


Yes, Both Flat and Round 


By L. G. Byrp 


Supervisor of Bridges and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


In general, when a water tank is up 
for painting, it will be found that the 
hoops have become severely corroded 
on the inner surface, that is, next to 
the tub. This applies to both flat and 
round hoops, and it is advisable to 
loosen the hoops, clean them thor- 
oughly and give them a priming coat 
of red lead in oil or coat them with 
one of the rust inhibitors that have 
been found to be effective in protect- 
ing the hoops. Round hoops do not 
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cover as large an area of the wood 
surface as the flat hoops and by ap- 
plying a heavy dosage of the grease 
paint, as the rust-inhibiting compound 
is commonly known, on top of the 
hoop, the grease or vehicle for the in- 
hibitor will work its way through 
the binding side of the hoop and af- 
ford protection against corrosion. 
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Otherwise, if the hoops are in 
good condititon, I see no real neces- 
sity for loosening the hoops when 
the tub is being painted. It is an 
advantage, however, for the protec- 
tion of all hoops, to apply the grease 
paint or other suitable material to 
prevent water from getting between 
the hoops and staves. 


When Selecting Work Equipment 


What considerations should be given weight in the se- 


lection of work equipment? 


Must Be Real Need for It 


By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


In selecting work equipment, the 
first consideration is whether there is 
a real need for it. This need may 
arise from any one of several causes, 
such as the need for equipment to do 
work that cannot be done by hand; the 
need to do more work with the force 
that is available ; the need to do better 
work; or the need to do work more 
economically. Having established a 
definite need, the next consideration 
should be dependability. To be worth 
while, work equipment must be in con- 
dition to work when and as needed. 
Nothing is so exasperating or more 
costly than to have a well-organized 
gang slowed down or stopped by the 
failure of a unit of work equipment. 

Dependability is, therefore, the es- 
sence of satisfactory performance. 
The responsibility for dependability 
rests, first, with the manufacturer who 
must build his equipment so that it 
will not fail, and, second, with the 
maintenance officer to whom it is as- 
signed, who must know that it is main- 
tained and used as it should be. No 
matter how well a manufacturer may 
build his equipment, it cannot be ex- 
pected to work without failure unless 
it is maintained and used properly. 

These are the main considerations. 
A third is adaptability. The best re- 
turn on the investment is secured 
from equipment that is used the most. 
Equipment that is adapted for several 
kinds of work will be likely to get the 





most use and will, therefore, pay the 
largest dividends. Adaptability can 
be considered from several view- 
points, particularly as it applies to 
two general types of equipment. The 
first of these is the type that does only 
one thing, but a thing that can be ap- 
plied in several ways. An example is 
the air compressor. This equipment 
can be used to operate such widely 
divergent tools as tie tampers, rivet 
hammers, sand blasts, paint sprays, 
and numerous other tools for an 


* equally wide range of work. 


The second type can do several 
kinds of work. This is illustrated by 
the small crane that can lay rail, ditch, 
excavate, load and unload materials, 
and switch cars. The small railway 
that has only a limited amount of each 
kind of work and cannot hope, there- 
fore, to keep a piece of equipment em- 
ployed continuously on any one kind 
of work, will do well to consider the 
question of adaptability. 


Must Determine Economy 


By C. H. R. Howe 
Cost Engineer, Chesapeake & Ohio, 
Richmond, Va. 


It is necessary, first of all, to estab- 
lish the fact that the return on the 
proposed investment will justify the 
purchase. To do this it must be shown 
that there will be a saving in labor or 
materials, or both, over and above the 
cost of methods or of equipment pre- 
viously used. If past cost records are 
available for both old and new meth- 
ods or machines, comparisons are sim- 
ple: If such information is not ob- 
tainable, recourse must be made to 
time studies and these are not always 
infallible. 

After economic justification for the 
purchase has been established, the 
next question is that of absorption. In 
other words, how many units of the 
particular equipment can the railway 
use to advantage, with the least loss 
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by reason of idle time. The produc- 
tive capacity of the particular machine 
and the magnitude of the annual pro- 
gram should determine this point. 

In recent years there has been dis- 
cussion of the relative advantages of 
general-purpose and single-use ma- 
chines; actually there is not much to 
argue about with respect to this mat- 
ter. Many of the single-use machines 
are auxiliary tools for extending the 
utility of major pieces of equipment. 
For instance, such tools as pneumatic 
spike drivers, drills and wrenches; 
and others, such as electric drills, 
wrenches and grinders, may extend 
the use of air compressors and gen- 
erators, thus reducing the idle time 
of these major units. 

Self-contained power machines, such 
as bolt tighteners, rail drills or grind- 
ers may readily justify use if prop- 
erly programmed for all-year work. 
Others of the single-purpose ma- 
chines, tie adzers and spike pullers 
for instance, justify their use through 
the economies effected in extending 
rail life, reducing track surfacing or 
in spike salvage. When the desirabil- 


Railway Engineering «a Maintenance 


ity of purchase has been determined, 
the final step is, obviously, the selec- 
tion of the equipment best adapted for 
the particular use to which it is to be 
put. Where a number of competitive 
machines are on the market, the ques- 
tion becomes not one of comparative 
first cost, but of comparative produc- 
tivity per dollar invested. A number 
of factors that affect production costs 
must be considered. Simplicity of 
mechanical construction and design 
together with the quality of the mate- 
rials employed, may reduce materially 
maintenance costs, as well as the loss 
of valuable time while the machines 
are being repaired. 

Speed of operation is usually an 
important consideration, but not to 
the extent of incurring excessive 
charges for fuel and other supplies 
consumed, or undue costs for wear 
and tear. As a general proposition, 
equipment used for track or roadway 
maintenance should be considered 
with facility of handling in mind. 
That is, it should weigh no more than 
is consistent with the work that it is 
required to do. 


How to Get Rid of Termites 


When a building is found to be infested with termites, 
what methods can be employed to get rid of them? How 


effective are these methods? 


Are Causing Damage 


By L.G. Byrp . 
Supervisor of Bridge and Buildings, Mis- 
souri Pacific, Poplar Bluff, Mo. 


In recent years we have discovered 
infestations of termites in quite a few 
of our buildings and many of them 
have sustained considerable damage 
before the discovery was made, 
through weakening of the structural 
members. Ordinarily the termites 
will spread from the foundation posts 
and sills to the joists, studding, col- 
umns, sheathing and siding. 

When general repairs are carried 
out in buildings that are infested with 
termites, it is our practice to remove 
all of the damaged members and any 
other timbers they have entered, even 
though damage is not yet apparent. 
Wherever practicable these members 
are replaced with creosoted material. 
Trenches are then constructed around 
foundation blocks, posts or walls and 
are filled with boiling creosote. Our 
experience is that this method is ef- 
fective in eliminating the termites 
from the buildings. During a period 
of eight years we have treated many 
structures in this way and we have 


not observed a reappearance of the 
termites in any of them. 

It is important to remove all defec- 
tive parts and other parts into which 
the termites have entered, to eliminate 
any chance of further deterioration. 
The creosote in the trenches around 
piers and wall footings will tend to 
discourage them from constructing 
their passageways to these walls and 
from building their characteristic tun- 
nels up the sides of the foundations. 


Infestation Grows Serious 


By GENERAL INSPECTOR OF BUILDINGS 


I consider this a timely question, for 
my observation leads me to believe 
that termites are infesting more 
buildings than is generally appreciated, 
and that the distribution of these per- 
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nicious insects in built-up communi- 
ties is becoming more widespread. 
Where infestation has already oc- 
curred, the method to be employed 
will be determined by the type of con- 
struction. If the building rests on 
a masonry wall, and the infestation 
has only begun, the building can be 
raised enough to permit the installa- 
tion of termite shields between the 
foundation and the sills. If the build- 
ing rests on masonry piers the shields 
will be needed only over the piers. 

If the infestation has progressed to 
the point where the structural mem- 
bers have been weakened, the best 
thing is to remove these members and 
replace them with sound wood. In 
making the replacement, all members 
below the floor line should be crev- 
soted. If the infestation has been 
severe or if termites are elsewhere in 
the neighborhood, all members, such 
as flooring, studding, siding, etc., 
above the floor line should be given 
one of the clean treatments, of which 
there are several on the market, which 
will allow the application of paint. As 
an added precaution, termite shields 
should also be installed. 

Several facts should be kept in mind 
when giving consideration to this sub- 
ject. The first is that the ground ter- 
mites, which cause all but a small part 
of the damage in this country, cannot 
exist without an amount of moisture 
that is considerably greater than that 
contained in the members of an oc- 
cupied building. For this reason, if 
the entrance channels into the build- 
ing can be blocked, as with the shields, 
the insects already in the building will 
all die within a few hours, so that they 
will not cause any further damage. 

The second is that the natural func- 
tion of termites is to destroy dead 
wood and return it to the soil as rap- 
idly as possible. In performing this 
function termites are assisted by cer- 
tain decay-producing organisms that 
are always present where termites are 
at work. In other words, termites ap- 
parently carry the infection, and any 
wood in which termites have worked 
is likely to be infected and to rot 
much more rapidly than it would have 
done otherwise. It is a good idea, 
therefore, to remove all of those mem- 
bers of a building into which termites 
have made their entrance. 

The third important fact is that ter- 
mite colonies are maintained through 
the astounding reproductive ability of 
a queen, in much the same manner as a 
colony of honey bees. The queen re- 
sides in the ground and neither she 
nor her eggs ever get into a building. 
This is an important characteristic 
of these insects, for any termites that 
may be left in a structure when repairs 
are being made, will be unable to con- 
tinue the colony. 
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Reversible Wrenches 


THE Chicago Pneumatic Tool Com- 
pany, New York, has developed two 
air-operated reversible wrenches, 
which are known as Models 365-R 
and 375-R. Because of their rever- 
sible feature these wrenches, which 
are of the “power vane” type, will 
rotate in either direction and hence 
the same wrench can be used for 
either applying or removing nuts. 
The new wrenches are each pow- 
ered with a slow-speed rotary motor 
and have springless driving units 





The New 365-R Reversible Wrench 


without gears. The Model 375-R is 
the larger of the two, being 21% in. 
long and having a net weight of 61 
lb., and may be used for handling nuts 
up to and including a bolt size of 134 
in. Model 365-R is 16% in. long, has 
a net weight of 27% lb. and has a 
capacity for handling nuts for bolts of 
as much as 1% in. in diameter. 


Chipping and 
Calking Hammer 


INGERSOLL-Rand Company, New 
York, has developed an air-operated, 
sleeve-valve, chipping and calking 
hammer, available in three sizes Cl, 
C2 and C3, which was designed as a 
medium powered hammer for calking, 
such as seam and rivet calking, and 
chipping, such as plate trimming. 
These hammers are compactly con- 
structed with a conveniently shaped 
handle an integral part of the hammer. 
The throttle valve, which is controlled 
by a trigger extending conveniently 


from the upper portion of the handle, 
is of the Ingersoll-Rand combination 
piston and poppet type, which is said 
to be long wearing, leak-proof and 
to give a finely graduated control of 





The Size C3 Ingersoll-Rand Chipping and 
Calking Hammer 


the hammer blows. The Cl, C2 and 
C3 weigh 10%, 1034 and 11 Ib. and 
have a piston stroke of 1 in., 1% in. 
and 2 in., respectively. They vary in 
length from 11% to 12% in. 


Improved Racor 
Switch Stands 


THE Ramapo Ajax Division of the 
American Brake Shoe and Foundry 
Company, New York, has incorporat- 
ed a number of improvements in its 
Style 20-B automatic safety switch 
stand and its Style 36-D parallel- 
throw gearless switch stand. These 
improvetnents are designed to add to 
the efficiency, economy and safety of 
the switch stands. 

In the Style 20-B stand the im- 
provements include the application of 
heavy forged turnbuckles on the mov- 
ing rod to replace the former malle- 
able iron units; the introduction of a 
lubricating fixture as a means of keep- 
ing the working parts properly oiled ; 
and an improved method of bolting 
the interlocked target to the spindle, 
which is said to insure the proper 
alinement and to prevent the rattling 
of the target. 

In addition, a plate extension on 
the horizontal lever covers the slots 
in the safety block and is said to 


prevent the accumulation of ice, snow 
or dust and to preclude interference 
with the padlock chain during the 
operation of the stand by hand. More- 
over, to insure against the possibility 
of stands being thrown when locked, 
the shape of the slot in the handle has 
been so revised that the initial vertical 
component of thrust against the hori- 
zontal lever is almost 100 per cent. 
Finally, all parts of the stand now fit 
more closely than before, thus, it is 
said, deferring the accumulation of 
lost motion and thereby adding to the 
life of the stand. 

Among the improvements that have 
been incorporated in the Style 36-D 
parallel-throw gearless switch stand 
is one that has been made for the 
purpose of removing any disadvan- 
tages that might be attributed to the 
fact that the toggle effect inherent in 
stands of this type produces a high 
leverage at the beginning and end of 
the throw and a lower leverage at the 
middle of the movement. This im- 


provement consists of the introduction 





The Racor Style 20-B Automatic Safety 
Switch Stand 


of lost motion between the handle and 
the operating shaft and a change in 
the angle of the operating crank with 
the result, it is said, that the leverage 
is increased at the center of the throw 
and decreased at the finish of the 
throw. 

In addition, the diameter of the ad- 
justable crank in the Style 36-D stand 
has been increased from 1% in. to 14% 
in.; a special steel is employed in the 
manufacture of the crank to allow 
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smooth cutting of the threads ; Whit- 
worth threads with rounded grooves 
are used instead of V threads; the 





The Racor 36-D Parallel-Throw Gearless 
Switch Stand 


crank eye and all working parts are 
heat-treated ; the moving rod is fitted 
with a heavy forged turnbuckle, and 
the target is rigidly secured to the 
spindle. A special model, known as 
36-H, is available, which is equipped 
with a rigid vertical extension to sup- 
port a high spindle. 


New Line of F-M 
Two-Stage Pumps 


TO MEET the demand for better 
pumping equipment at head conditions 
above the range of single stage types, 
Fairbanks, Morse & Company, Chi- 
cago, has developed a line of two- 
stage, split-case pumps with capacities 
ranging up to 550 gal. per min. at 
heads ranging up to 600 ft., which 
are suited to all classes of pumping 
service where the liquid is of low vis- 
cosity and free from foreign matter. 

The pumps are of the horizontal- 
centrifugal type with two impellers of 
cast iron, hard bronze, or other alloy 
as required, mounted back to back on 





One of the New F-M, Two-Stage Split- 
Case Pumps 


a high manganese alloy-steel shaft. 
The shaft is mounted in ball bearing 
journals and centrifugally-cast bronze 
shaft sleeves protect it against 
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abrasive or corrosive action of the 
liquid. The stuffing boxes accommo- 
date five rings of packing and a 
bronze water seal ring on the low 
pressure stage and a minimum of 
seven packing rings on the high pres- 
sure stage. The pump is housed in 
split casing, the lower section of 
which carries the suction and dis- 
charge openings, so that these con- 
nections need not be disturbed when 
the upper casing is removed for in- 
spection of the pump interior. 

The pumps are supplied as basic 
units or as base-mounted units direct- 
connected to electric motors or steam 
turbines. It is said that they are con- 
structed of quality materials and their 
correct hydraulic design, with bal- 
anced “back-to-back” impellers, in- 
sures high operating efficiency and a 
long service life. 


New International 
Power Units 


THE International Harvester Com- 
pany, Chicago, is introducing two new 
power units; the model UD-18, a 
6-cylinder, 100-hp. Diesel power unit, 
and the model U-2, a 4-cylinder, 22- 





The Model UD-18, a Six-Cylinder 100-Hp. 
Diesel Unit 


hp. valve-in-head engine for operation 
on gasoline, natural gas, distillate or 
kerosene. The U-2 is adapted par- 
ticularly to many types of railroad 
service requiring power units of mod- 
erate size, such as coaling stations, 
drawbridges, smaller capacity air com- 
pressors, rail cranes, for charging 
batteries, and, to a limited extent in 
water stations and for the smaller 
power shovels and cranes. The UD-18 
can be used as the power unit for large 
air compressors, for the larger shov- 
els, draglines and cranes, and to a 
limited extent for driving generators. 

The U-2 power unit is a compact 
four-cylinder, valve-in-head engine, 
with a three-inch bore and a four-inch 
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stroke. It is equipped with an oil 
filter and a gear-type pump provides 
pressure lubrication. The main and 
connecting rod bearings are of the re- 
placeable precision type, the crank- 
shaft is electrically hardened by the 
Tocco method and the cylinders are 
replaceable. The governor, which is 





The New U-2, a Four-Cylinder, 22-Hp. 
Valve-in-Head Engine 


a lever-adjusted, variable speed, fly- 
ball type, provides full control of the 
throttle at any engine speed from 1000 
to 1800 r.p.m. 

The U-2 weighs 665 lb., without 
fuel, oil and water, and develops 22 
net horsepower when operating at 
1800 r.p.m. It can be equipped to 
operate on gasoline, natural gas, dis- 
tillate or kerosene. It is said that the 
design of the combustion chamber of 
the U-2 provides complete control of 
the rate of combustion, which prevents 
engine knocking and provides low fuel 
consumption, maximum power output 
and an increased engine life. 

The UD-18 is a six-cylinder Diesel 
power unit, which starts on gasoline, 
and after a minute or less, shifts to 
full Diesel operation. It is provided 
with a heavy, large-diameter flywheel. 
It has a cylinder bore of 434 in. and 
a stroke of 614 in., a seven-bearing 
Tocco-hardened, drop forged alloy- 
steel crank shaft, a radiator and ther- 
mostatically controlled cooling system, 
and full pressure lubrication. Its heat- 
treated cylinders are individually re- 
placeable and all bearings are dia- 
mond-bored and are replaceable. A 
heavy-duty clutch is provided, which 
has 312 sq. in. of friction area and 
which locks in or out of engagement. 

The UD-18 is compact, weighs 
3,875 lb., and develops 100 hp. at 1,400 
r.p.m. It can be provided with a bat- 
tery and an electric starting system. 
It is said that it has ample weight and 
reserve strength for heavy duty serv- 
ice and that its smooth operation 
makes the construction of deep, ex- 
pensive foundations unnecessary. 
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20,253 New Freight Cars 
In Service in First Quarter 


In the first three months of 1940, Class 
I railroads put in service 20,253 new 
freight cars, which was the largest num- 
ber installed in any corresponding period 
since 1930, and was an increase of 15,149 
compared with the number of freight cars 
put in service in the first quarter of 1939. 
On April 1, Class I railroads had on 
order 21,112 new freight cars, compared 
with 6,502 on the same day last year, and 
5,825 on the same day in 1938. 


British Rail Rates 
Increase 10 Per Cent 


On May 1, the passenger fares and rail 
rates on the British railroads were in- 
creased 10 per cent to meet anticipated in- 
creases in operating expenses from rising 
wages and prices of materials. It is es- 
timated that the increases will add about 
£18,000,000 (aproximately $90,000,000) to 
gross revenues for a 12-months period. 
The government guaranteed the roads net 
revenues of about £40,000,000 per annum 
under a war-time pooling scheme, when 
it assumed control of railroad operations, 
incident to the war. 


Eastman Discusses 
Competitive Rate Theories 


In a speech before the second annual 
transportation conference at Lincoln, 
Neb., on April 15, Joseph B. Eastman, 
chairman of the Interstate Commerce 
Commission, in discussing the “cost” and 
“share of traffic” rate theories said, “A 
dangerous condition exists if the railroads 
are ever to be restored to the degree of 
prosperity—which is necessary if they are 
to be able to attract investments of pri- 
vate capital, and if the other carriers, who 
have already had a plentitude of financial 
troubles, are not to be brought to the same 
pass. On the other hand, care must be 
exercised not to deprive the country of 
the benefit of new transportation facilities 
which are inherently more economical 
than older types. 

“One proposal which has considerable 
support is that we should determine, with 
little attention to comparative costs, the 
relationship in rates which will enable 
competing types of carriers each to enjoy 
what is called a fair share of the traffic... 
Obviously, however, . . . there are many 
objections in the way of the widespread 


application of such a principle. At the 
other extreme, we are urged to determine 
the respective costs of transportation, es- 
tablish a relationship accordingly, and let 
the chips fall where they may. Plainly 
far greater attention must be given to the 
costs of particular transportation services 
than has been customary in the past.” 


Eastman Subsidy Report 


On April 15, Joseph B. Eastman made 
public a report, in four volumes, on Pub- 
lic Aids to Transportation. The study, 
which was begun when Mr. Eastman was 





Army Does Not Want to Run 
Railroads in Event of War 


“Our railroads have proven their 
ability and their capacity. Those who 
operate them know more about trans- 
portation than any substitutes who 
could be mobilized in the midst of a 
grave crisis. The Army is not or- 
ganized to run the railroads. It is 
honest enough to admit its own lack 
of training and capacity. It does not 
want the job. Moreover, it is satis- 
fied that the railroads under private 
management are always in a state of 
national defense and are admirably 
suited to transport men and muni- 
tions in time of war. , 

Our confidence in the ability of the 
railroads to meet a_ transportation 
crisis more effectively than in 1917- 
18 is based, principally, upon the 
improvements which the industry, 
itself, has initiated. You have created 
and perfected an organization to meet 
the demands of war under private 
individual management. Our trans- 
portation plans are not rigid. They 
do not contemplate the regimenting 
of the railroads. Government opera- 
tion of railroads is especially dis- 
tasteful to us. We have predicated 
our whole industrial mobilization 
program on the maintenance of the 
established American way of getting 
things done—From an address by 
Assistant Secretary of War Louis 
Johnson, on April 26, at the dedica- 
tion of a bronze tablet in Washington, 
D.C., commemorating the services 
of the Railroad War Board in 1917. 














federal co-ordinator of transportation, 
embodies cost-allocation formulae which 
purport to show the extent of government 
subsidation of the various forms of trans- 
portation. The report in general shows 
extensive government subsidies for air, 
steam railroad and water transportation, 
particularly the latter, and shows highway 
users “paying their way” by charging 
them with only 40 per cent, approximately, 
of the highway costs. Included in steam 
railroad subsidies are R.F.C. and P.W.A. 
loans. Credit for the report, according to 
Mr. Eastman, belongs to Dr. Charles S. 
Morgan, assistant director of the Bureau 
of Motor Carriers of the Interstate Com- 
merce Commission. 

Concerning the Eastman report, J. J. 
Pelley, president of the Association of 
American Railroads, said: “The report 
on highway costs just issued by the former 
federal co-ordinator of transportation 
boils down to this, that home owners, 
farmers and others who pay general taxes 
ought to pay 60 per cent of the total cost 
of highways and streets, while those who 
use the highways should pay only 40 per 
cent of the cost. It is only by making this 
astonishing assumption . . . that the au- 
thors of the report manage to arrive at the 
conclusion that motor vehicles are paying 
too much toward the cost of the highways 
built for and used by them.” 


Conferees Conclude Work 
On Transportation Bill 


On April 19, the joint conference com- 
mittee of the Senate and House of Repre- 
sentatives on S.2009, the omnibus trans- 
portation bill, reached an agreement on 
its final provisions and the bill will be 
considered by the Senate and the House 
at an early date. In general, although de- 
tails of all its provisions have not been 
revealed, the bill provides for more or less 
co-ordinated regulation of rail, water and 
motor carriers. The bill offers the rail- 
roads relief from land grant rates, except 
for the transportation of military supplies 
and men, and provides for exceptions from 
the fourth section “long and short haul” 
clause. The bill includes a provision for 
a board to investigate the _ relative 
economy of the various agencies of trans- 
portation. The provisions of the bill con- 
cerning railroad consolidations and the 
Harrington amendment concerning “labor- 
protection” in the event of line consoli- 
dations, were stricken out by the joint 
conference committee. 








Association News 





Roadmasters Association 


President G. L. Sitton has appointed 
Past President Elmer T. Howson, Vice- 
President A. B. Hillman and W. S. Lacher 
members of a committee to recommend a 
successor to C. A. Lichty, secretary, whose 
death is noted on a following page. A 
meeting of the Executive Committee will 
be held in Chicago on June 8. 


Bridge and 
Building Association 


\. E. Bechtelheimer, president, has ap- 
pointed Past Presidents Elmer T. How- 
son, Armstrong Chinn and Fred E. Weise 
members of a committee to recommend a 
successor to C. A. Lichty, secretary-treas- 
urer, whose death on April 18 is recorded 
elsewhere in this issue. 


Track Supply Association 


The Track Supply Association has sent 
a letter to members asking for reserva- 
tions for space in its twenty-sixth annual 
exhibit which will be held at the Hotel 
Stevens, Chicago, on September 9-12, co- 
incident with the convention of the Road- 
masters and Maintenance of Way Asso- 
ciation. Space will be allocated at a meet- 
ing of the Executive Committee on June 1. 


Railway Tie Association 


The Railway Tie Association will hold 
its twenty-second annual convention at 
the Brown Hotel, Louisville, Ky., on May 
14-15. The program will be confined to 
the consideration of reports of committees 
on The Checking and Splitting of Ties: 
Standard Adzing and Boring; Timber 
Conservation; Changes in Dimensions of 
Crossties During the Seasoning Period: 
Manufacturing Practice; Moisture Gradi- 
ent as a Determining Factor in the Treat- 
ment of Crossties; Specifications and In- 
spection; and Statistics. The annual din- 
ner will be held on the evening of May 14. 


Maintenance of Way 
Club of Chicago 


One hundred five members and guests 
attended the annual meeting of the club 
at the Auditorium Hotel on April 22. At 
this meeting, which was preceded by a 
reception and dinner, A. A. Miller, chief 
engineer maintenance of way and struc- 
tures, Missouri Pacific, discussed methods 
which have been employed on the Mis- 
souri Pacific to stabilize soft roadbed. 

In the annual election of officers which 
followed the dinner, H. R. Clarke, engi- 
neer maintenance of way, Chicago, Bur- 
lington & Quincy, was advanced to presi- 
dent; Armstrong Chinn, chief engineer, 
Alton, was elected first vice-president; 
F. E. Schaumburg, roadmaster, Chicago & 
North Western, was elected second vice- 
president: and Neal D. Howard, manag- 
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ing editor, Railway 
Maintenance, was re-elected  secretary- 
treasurer. C. C. Pelley, track supervisor, 
Illinois Central; J. E. Wilkinson, road- 
master, Chicago & North Western; and 
N. A. Howell, sales engineer, Creepcheck 
Company, were elected directors for a 
term of two years. The membership at 
the end of the year was 246. 


Engineering and 


American Railway 
Engineering Assocition 


Early in April, the association's booklet 
announcing the assignments and personnel 
of committees for the current year was 
mailed to all committee members. The 
secretary's office also sent to all associa- 
tion members letter ballots on certain 
amendments to the constitution, the most 
important of which provides for a junior 
grade of membership. 

Four committees held meetings during 
April, as follows: Buildings, at Detroit, 
Mich., on April 18; Maintenance of Way 
Work Equipment, at Chicago, on April 
23; Economics of Railway Labor, at Ma- 
con, Ga., on April 23; and Water Service, 
Fire Protection and Sanitation, at Kansas 
City, Mo., on April 25. Only two com- 
mittees have thus far scheduled meetings 
during May, these being the Committee 
on Rail, which will meet at Chicago on 
May 7, and the Committee on Iron and 
Steel Structures, which will meet at Co- 
lumbus, Ohio, on May 9 and 10. 


Metropolitan 
Maintenance of Way Club 


The annual meeting was held at the 
Governor Clinton hotel, New York, on 
April 25, with 50 members and guests in 
attendance. Following dinner a business 
meeting was held, which included the elec- 
tion of officers for the ensuing year. P. N. 
Wilson, superintendent of maintenance, 
3rooklyn-Manhattan Transit Lines, was 
advanced from first vice-president to 
president; J. M. Reardon, supervisor of 
track, New York, New Haven & Hartford, 
was elected first vice-president; M. S. 
Smith, Jr., supervisor of track, Pennsyl- 
vania, was elected second vice-president ; 
and M. H. Dick, eastern editor, Railway 
Engineering and Maintenance, was elected 
secretary-treasurer. Members elected to 
the executive committee are T. Langan 
(retiring president), supervisor of track, 
Delaware, Lackawanna & Western; J. E. 
Egan, supervisor of track, New York 
Central; A. Drager, Central Railroad of 
New Jersey, and C. C. Connolly, Ameri- 
can Fork and Hoe Company. The Outing 
committee reported that it had chosen 
June 20 as the date for the annual outing 
and that this function would again be 
held at the Houvenkopf Country Club. 

Following the business meeting, the 
club was addressed by Earl H. Mills, gen- 
eral gas engine inspector, New York 
Central, and J. Holmes, supervisor of 
bridges and buildings, New York, New 
Haven & Hartford, who spoke on the His- 
tory and Development of Work Equip- 
ment. Mr. Mills devoted his attention to 
track tools and equipment, while Mr. 
Holmes confined his remarks to equip- 
ment used by bridge and building men. 
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Personal Mention 





General 


H. H. Pevler, superintendent oi the 
Logansport division of the Pennsylvania, 
has been promoted to superintendent of 
freight transportation of the Eastern re- 
gion, with headquarters at Philadelphia, 
Pa., succeeding R. W. Sheffer, whose 
death on March 9 was announced in the 
April issue. J. P. Newell, Jr., division 
engineer of the Long Island railroad, with 
headquarters at Jamaica, L. L, has been 
advanced to superintendent at Logansport 
Ind., replacing Mr. Pevler. A biographi- 
cal sketch of the career of Mr. Pevler, 
accompanied by a photograph, was pub- 
lished in the May, 1939, issue of Railway 
Engineering and Maintenance, tollowing 
his promotion to superintendent at Lo- 
gansport. 


Engineering 


Willard J. Strout, principal assistant 
engineer of the Bangor & Aroostook, has 
been appointed acting chief engineer, with 
headquarters as before at Houlton, Me., 
to succeed Parker C. Newbegin, whose 
death was noted in the February issue. 


L. R. Lamport, whose promotion on 
April 1, to division engineer of the North- 
ern Iowa and Sioux City divisions of the 
Chicago & North Western, with headquar- 
ters at Sioux City, Iowa, was announced 
in the Aril issue, was born in Chicago on 
September 29, 1899, and graduated from 
the University of Illinois in 1923. He 
entered railway service between terms of 
school in June, 1920, as a rodman at 
Chadron, Neb., later serving during sum- 
mer vacations and after graduation as 
tapeman, rodman, instrumentman and in- 
spector. In March, 1925, he went with the 
Illinois Central, serving as a rodman on 
location and maintenance, and in Septem- 
ber, 1927, he returned to the North West- 
ern as an engineering accountant at Chi- 
cago. Mr. Lamport was promoted to 
assistant engineer on the Galena division 
in November, 1928, and in September, 
1937, he was appointed supervisor of work 
equipment, with headquarters as before at 
Chicago. 


B. R. Kulp, whose promotion, effective 
April 1, to chief engineer of the Chicago 
& North Western, with headquarters at 
Chicago, was announced in the April issue, 
was born at Duncannon, Pa., on December 
16, 1883, and graduated from Rensselaer 
Polytechnic Institute in 1905. Mr. Kulp 
obtained his first railroad experience as 
an instrumentman on the Galena division 
of the North Western. Later he was ad- 
vanced to draftsman and to assistant en- 
gineer of maintenance on that division, 
and in 1909 he was transferred to terminal 
improvement work at Clinton, Iowa. Dur- 
ing 1910 and 1911 he served as assistant 
engineer on yard improvements at Pro- 
viso, Ill, and in 1912 he was promoted to 
division engineer of the Ashland division 
at Antigo, Wis. Mr. Kulp was appointed 
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trainmaster on the Southern Illinois divi- 
sion at Benld, Ill., in 1917, where he re- 
mained until 1918, when he was trans- 
ferred to the Galena division at Chicago. 
In 1920 he returned to the engineering 
department as division engineer of the 
Madison division, where he remained un- 
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til May 1, 1931, when he was promoted to 
principal assistant engineer. Mr. Kulp 
was further advanced to engineer mainte- 
nance on January 1, 1936. 


E. C. Vandenburgh, whose promotion to 
engineer maintenance of the Chicago & 
North Western, with headquarters at Chi- 
cago, was announced in the April issue, 
was born in Audubon, Iowa, on March 26, 
1887, and graduated from Iowa State Col- 
lege in 1908. He entered railway service 
on July 1, 1908, as a chainman in the 
engineering department of the North 
Western, later serving as a rodman, 
draftsman and instrumentman on loca- 
tion, construction and maintenance. On 
October 7, 1912, he was transferred to the 
signal department as an inspector and a 
year later he was advanced to chief drafts- 
man in the same department. From July 
11, 1914, to January 1, 1916, Mr. Vanden- 
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burgh served as assistant engineer on con- 
struction, returning to the signal depart- 
ment as assistant engineer on the latter 
date. Two years later he was appointed 
assistant general bridge inspector, which 
position he retained until April 7, 1924, 
when he was promoted to supervisor of 
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bridges and buildings of the Madison di- 
vision, with headquarters at Madison, Wis. 
On May 1, 1931, he was advanced to di- 
vision engineer of the Northern Iowa and 
Sioux City divisions, with headquarters at 
Sioux City, Iowa, which position he held 
until his recent promotion. 


Chester T. Dike, who relinquished his 
duties effective April 1, as chief engineer 
of the Chicago & North Western, but who 
continues as vice-president, with head- 
quarters at Chicago, as announced in the 
April issue, was born at Woodstock, II1., 
on August 13, 1871, and graduated from 
Cornell College in 1893. Subsequently he 
completed a post-graduate course in civil 
engineering. Mr. Dike entered railroad 
service in 1890 as a chainman on the 
Northern Pacific. His continuous rail- 
road service began in 1896 when he be- 
came chief engineer of the Mason City 
& Clear Lake at Mason City, Iowa. In 
1898 he was appointed chief engineer of 
the Iowa, Minnesota & North Western 
(now part of the C. & N. W.), and a year 
later he was appointed resident engineer 
of the North Western in charge of the 
location and construction of the I., M. & 
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N. During 1901 and 1902 he served as 
resident engineer in charge of the location 
and construction of the Peoria & North 
Western and the Verdigre extension of 
the Chicago & North Western, while from 
1903 to 1907 he was resident engineer and 
division engineer in charge of the location 
and construction of various branch lines 
of the latter road. He was then appointed 
superintendent of the Pierre, Rapid City & 
North Western (now part of the C. & N. 
W.), and from 1909 to 1911 he served as 
engineer and superintendent of construc- 
tion of the Belle Fourche Valley, the 
James River Valley and other new line 
projects of the North Western. In the 
latter year he was promoted to general 
superintendent of the Minnesota and Da- 
kota divisions, with headquarters at Hu- 
ron, S. D., and during federal control of 
the railroads he was successively assistant 
general superintendent at Boone, Iowa, 
and assistant general manager at Omaha, 
Neb. Upon the termination of federal con- 
trol in 1920, Mr. Dike was appointed engi- 
neer of maintenance, and on November 
28, 1930, he was promoted to chief engi- 
neer. In the latter part of 1934, Mr. Dike 
was elected also vice-president of the 
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North Western and of the Chicago, St. 
Paul, Minneapolis & Omaha. 


David A. Ruhl, general building in- 
spector of the Chicago, Rock Island & Pa- 
cific, has been promoted to engineer of 
buildings, with headquarters as before at 
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Chicago, succeeding A. T. Hawk, who has 
been appointed engineer architect, a newly 
created position. Mr. Ruhl was born at 
Des Moines, Iowa, on March 4, 1896, and 
was graduated from Cornell University, 
Ithaca, N. Y. He entered the service of 
the Rock Island on July 1, 1924, as a rod- 
man in the engineering department at Des 
Moines, and on March 23, 1925, he was 
promoted to instrumentman at Chicago, 
several months later being promoted to 
senior instrumentman. On April 15, 1926, 
he was advanced to assistant engineer, 
and on January 1, 1929, he was appointed 
acting division engineer at Chicago. Mr. 
Ruhl was re-appointed assistant engineer 
on January 1, 1931; on March 1, 1932, he 
was appointed a track supervisor on the 
Illinois division, and on May 21, 1934, he 
returned to his former position as assist- 
ant engineer on the Chicago Terminal 
division. On October 1, 1935, he was ap- 
pointed general foreman at the Chicago 
terminal and on August 21, 1937, he was 
promoted to stationmaster of the LaSalle 
Street station, Chicago. Mr. Ruhl was 
advanced to general building inspector, 
with headquarters at Chicago, in Septem- 
ber, 1939, the position he held until his 
recent promotion, which was effective 
April 1, 1940. 


John W. Porter, whose promotion to 
principal assistant engineer and right of 
way agent of the Western region of the 
Canadian National, with headquarters at 
Winnipeg, Man., was announced in the 
April issue, was educated at Gordon's 
Technical College, Aberdeen, Scotland, 
and from 1896 to 1902, served his appren- 
ticeship in the office of the chief engineer 
of the North of Scotland Railway (now 
the London & Northeastern). In 1902, he 
came to Canada and entered the service 
of the Canadian Pacific as a transitman, 
later becoming acting chief of party on 
location work. From 1904 to 1907, he 
served as a resident engineer on construc- 
tion and on the latter date he was pro- 
moted to assistant engineer in charge of 
completing the construction of the Toron- 
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to-Sunbury line between Bolton, Ont., and 
Byng Inlet. In 1909, he went with the 
National Transcontinental Railway and 
in 1913, he was appointed chief engineer 
of the Hudson Bay Railway (now part of 
the Canadian National). In 1919, he was 
appointed special engineer on the Western 
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region of the Canadian National and the 
following year he was appointed inspect- 
ing engineer assigned to the Grand Trunk 
arbitration reoprting on the condition of 
track, structures, etc., between Wolf 
Creek, Alta., and Prince Rupert, B. C., 
returning on the completion of this work 
to his position as special engineer. In the 
spring of 1929, Mr. Porter was promoted 
to principal assistant engineer of the 
Western region and in the fall of 1936, 
when this position was abolished, he was 
made office engineer, with headquarters 
as before at Winnipeg, the position he 
held until his recent promotion. 


Roland H. Crew, division engineer on 
the Pennsylvania, who has been promoted 
to engineer maintenance of way of the 
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Eastern Ohio division, as reported in the 
April issue, has been identified with this 
company for nearly 27 years. He was 
born on March 29, 1893, at Still Pond, 
Md., and was educated at Washington 
College and Swarthmore College, gradu- 
ating in civil engineering from the latter 
institution in 1913. Mr. Crew also at- 
tended the Sorbonne at Paris in 1919, 
while attached to the American Expedi- 
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tionary Force. He entered the service of 
the Pennsylvania on June 16, 1913, being 
connected with the engineer corps at Jer- 
sey City, N. J., until June 1, 1917, when he 
was appointed an assistant supervisor of 
track in the office of the chief engineer 
maintenance of way at Philadelphia, Pa. 
From November 21, 1917, to September 18, 
1919, Mr. Crew was in military service 
with the A.E.F. At the end of this pe- 
riod he returned to the Pennsylvania as 
assistant supervisor of track, holding this 
position at various points. On April 6, 
1926, he was promoted to supervisor of 
track on the Buffalo division at Warren, 
Pa., later being transferred to the Pitts- 
burgh division at East Liberty, Pa. On 
August 1, 1929, he was advanced to assist- 
ant division engineer of the Philadelphia 
division at Harrisburg, Pa., being further 
promoted to division engineer of the 
Akron division at Akron, Ohio, on De- 
cember 16 of the same year, later being 
assigned to special duty in the general 
office at Philadelphia with the same title. 
On June 1, 1932, he returned to the posi- 
tion of assistant division engineer, but 
was reappointed division engineer on July 
1, 1933, holding this position at various 
points until February 1, 1938, when he 
was appointed acting engineer mainte- 
nance of way of the Eastern Pennsylvania 
division at Harrisburg. In July of the 
same year Mr. Crew was appointed divi- 
sion engineer of the Middle division at 
Altoona, Pa., where he was located at the 
time of his recent promotion to engineer 
maintenance of way at Pittsburgh. 


P. M. Roeper, assistant division engi- 
neer on the Pennsylvania, with headquar- 
ters at Jersey City, N. J., has been pro- 
moted to division engineer, with head- 
quarters at Erie, Pa., to succeed P. W. 
Triplett, who has been transferred to the 
Long Island (a subsidiary of the Penn- 
sylvania), with headquarters at Jamaica, 
L. L, succeeding J. P. Newell, Jr., whose 
appointment as superintendent at Logans- 
port, Ind., is noted elsewhere in these col- 
unms. M. C. Bitner, supervisor of track 
at Baltimore, Md., has been promoted to 
assistant division engineer at Jersey City. 
to succeed Mr. Roeper. 


Lawrence H. Jentoft, assistant division 
engineer on the Erie at Hornell, N. Y., 
whose promotion to division engineer, 
with headquarters at Dunmore, Pa., was 
announced in the March issue, was born 
on December 6, 1897, at Buffalo, N. Y. 
Mr. Jentoft attended Tri-State College, 
Angola, Ind., from which he was gradu- 
ated in civil engineering in 1923. In Sep- 
tember of the same year he entered the 
service of the Erie as a transitman on 
the Rochester division. In February, 
1924, he was transferred to the Buffalo 
division and from June, 1929, to Decem- 
ber, 1929, he served as office engineer on 
the Eastern district. He then became 
chief of corps on the Susquehanna divi- 
sion, and in March, 1932, he was trans- 
ferred to the Buffalo division. In De- 
cember, 1932, he became general foreman 
on the Mahoning division, with headquar- 
ters at Cleveland, Ohio, and from July, 
1934, to February, 1936, Mr. Jentoft served 
as assistant division engineer on the Ma- 
rion division, with headquarters at Hunt- 
ington, Ind. He was then transferred to 
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Hornell, N. Y., with jurisdiction over the 
Susquehanna, Delaware and Tioga divi- 
sions where he remained until his recent 
promotion to division engineer, which was 
effective on March 1. 


Track 


Leroy D. Shoda, track foreman on the 
Ft. Wayne division of the Pennsylvania, 
has been promoted to track supervisor on 
the Logansport division, with headquar- 
ters at Logansport, Ind., succeeding Gus 
Evert. 


George S. Wooding, transitman on the 
engineering corps of the New York Cen- 
tral, has been promoted to assistant super- 
visor of track on Subdivision No. 25 of 
the Pennsylvania division, with headquar- 
ters at Wellsboro Junction, Pa., to suc- 
ceed B. W. Shaeffer, who has been trans- 
ferred to Elkhart, Ind. 


Glenn William Davis, a section fore- 
man on the Illinois Central, has been pro- 
moted to track supervisor at Reevesville, 
Ill., succeeding Wayne Smith, who has 
been transferred to Mattoon, IIl., replac- 
ing T. J. Brosnahan. Mr. Brosnahan has 
been transferred to Palestine, IIl., reliev- 
ing W. S. Williams, who has been trans- 
ferred to Bloomington, Ind., succeeding 
Frank G. Murphy, who has been retired 
from active service. 

H. E. Wutzke, track supervisor on the 
Chicago, Rock Island & Pacific at Iowa 
Falls, lowa, has been promoted to acting 
roadmaster, with headquarters at Sibley, 
Iowa, succeeding Elbert H. Hays, who 
has been transferred to Cedar Rapids, 
Iowa. Mr. Hays replaces C. B. Murray, 
who has been promoted to roadmaster at 
Ararillo, Tex., relieving A. E. Causey, 
whose promotion to master carpenter, 
with headquarters at Dalhart, Tex., is 
announced elsewhere in these columns. 


G. A. Royce, assistant supervisor of 
track on the Eastern division of the 
Pennsylvania, with headquarters at Mans- 
field, Ohio, has been promoted to super- 
visor of track on the Monongahela divi- 
sion, with headquarters at Homestead, 
Pa., to succeed G. C. Vaughn, who has 
been transferred to the St. Louis division, 
with headquarters at Greenville, Ill. Mr. 
Vaughn replaces J. W. Wallenius, who 
has been transferred to Baltimore, Md., 
to succeed M. C, Bitner, whose promotion 
to assistant division engineer is noted 
elsewhere in these columns. J. J. Maher, 
assistant on the engineering corps of the 
Williamsport division, has been promoted 
to assistant supervisor of track on the 
Eastern division, at Mansfield, to replace 
Mr. Royce. 


E. L. Hoffman, roadmaster on the Da- 
kota division of the Chicago & North 
Western, with headquarters at Mankato, 
Minn., has been transferred to the Ash- 
land division, at Antigo, Wis., to take the 
place of J. Roszak, who has been trans- 
ferred to Ironwood, Mich., on the Ashland 
division, to succeed A. L. Kickhafer, re- 
tired. F. C. Hajek, roadmaster on the 
Northern Iowa division at Mason City, 
Ia., has been transferred to the Madison 
division, at Madison, Wis., to take the 
place of acting roadmaster F. Wilcox, 
who returns to his former position as sec- 
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There’s a grade of 
Douglas Fir Plywood 
made especially for: 






































CAR LINING 


3/4" PLYPANEL (SO2S) is the thickness 
and grade most widely used for freight 
and baggage car lining. The PLYFORM 
grade is also popular. 5/16’ PLYPANEL 
is preferred for ceilings. 





SHEATHING 


PLYSCORD, the utility grade, makes 
structures more rigid, dust-proof, 
warmer. Use 5/16" on walls: 5/16’, 
3/8" or 1/2"" (depending on rafter spac- 
ing and roof load) for roof sheathing: 
5/8" or 1/2" for sub-flooring. 


For streamlining and modernizing 
the interiors and exteriors of your 
stations . . . for all new construction 
work . . . you can’t beat Douglas Fir 
Plywood. This big-size, strong, light- 
weight panels are made in 5 different 
grades and in a variety of sizes and 
thicknesses to serve every building 
need. Each grade is distinctively 





WALLS & CEILINGS 


PLYWALL is the ideal material for all 
station walls and ceilings. It’s puncture- 
proof and just as well suited for new 
construction as for covering cracked 
plaster. 3/8°° recommended, but eco- 
nomical 1/4" is adequate. 
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STATION EXTERIORS 


EXT-DFPA, the outdoor-use grade of 
Douglas Fir Plywood made with strictly 
water-proof glue, builds modern ex- 
teriors. It's easy to paint. Dirt and soot 
wash off quickly. 7/16"' is the recom- 
mended thickness. 


FINE PANELING 


Specify PLYPANEL for finest paneling in 
both stati and p ger cars, for 
cabinets, counters, furniture and for 
partitions where both sides are exposed 
to view. PLYPANEL takes any finish. 
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CONCRETE FORMS 


PLYFORM is the g.ude for all multiple- 
use concrete form work. It serves as 
sheathing and ining combined . 
gives smooth, flawless surfaces .. . 
comes oil-treated and edge-sealed at 
mill. Specify 5/8°" or 3/4." 





named and stamped with a “grade 
trade-mark” to simplify specifications 
and identification. 

For specific recommendations or for 
Grade Use Guide, Dri-Bilt with Ply- 
wood Manual, Finishing Booklet or 
Concrete Form Manual, write Doug- 
las Fir Plywood Association, Tacoma 
Building, Tacoma, Washington. 


SPECIFY DOUGLAS FIR PLYWOOD 
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BY THESE "GRADE TRADE-MARKS” 


= = ace 
wares, errec ree 


Keep a stock of Douglas Fir Ply- 
wood, in various grades, sizes and 
thicknesses. on hand at all times so 
that maintenance, rehabilitation or 
other construction requiring ply- 
wood can proceed without delay. 
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tion foreman. William Nieman, roadmas- 
ter at Huron, S.D., has been transferred 
to Mankato, Minn., succeeding Mr. Hoff- 
man. The positions of roadmaster for- 
merly held by Mr. Hajek and Mr. Nieman 
at Mason City and Port Huron, respec- 
tively, have been abolished and these ter- 
ritories consolidated with other road- 
master’s territories. 


Lucien Desharnais, whose promotion to 
roadmaster on the Canadian Pacific with 
headquarters at Coronation, Alta., was 
announced in the March issue, was born 
at Chelmsford, Ont., on February 9, 1896, 
and entered railway service as a section 
laborer on the Canadian Pacific on July 
11, 1911. He was promoted to section 
foreman on June 2, 1915, and transferred 
to Brooks, Alta., in 1920. In 1926, he was 
advanced to extra gang foreman and 
served in this capacity and as section 
foreman at Brooks until his recent pro- 
motion. 


Algoth M. Olson, whose promotion to 
roadmaster on the Chicago, Milwaukee, 
St. Paul & Pacific at Mobridge, S. D., was 
announced in the March issue, was born 
at Horton, Mont., on September 11, 1912, 
and entered railway service on May 2, 
1932, as a track laborer on the Milwaukee 
at Baker, Mont. In July, 1933, he was 
promoted to relief section foreman and 
served in that capacity on the Trans- 
Missouri division and as a machine op- 
erator on extra gang work on various 
divisions until 1935, when he was ad- 
vanced to extra gang foreman. Mr. Ol- 
son served alternately as extra gang fore- 
man and relief section foreman during 
the next few years until his promotion to 
roadmaster. 


Special 


Norman B, Gardner, a rail repairman 
in the maintenance of way department of 
the New York, New Haven & Hartford, 
has been promoted to supervisor of weld- 
ing, effective April 1, to succeed Joseph 
B. Whittemore, whose death is noted else- 
where in these columns. Mr. Gardner 
was born in Canada on March 27, 1886, 
and entered the service of the New Haven 
in September, 1915, as a rodman on the 
Providence division. He was advanced to 
inspector in July, 1916, and thereafter 
served successively as fire claim agent and 
investigator. He became a rail repairman 
on September 1, 1937, which position he 
held until his recent promotion to super- 
visor of welding. 


Murray C. Taylor, track supervisor on 
the Louisville & Nashville at Latonia, 
Ky., has been promoted to supervisor of 
work equipment, a newly created position, 
with headquarters at Louisville, Ky. Mr. 
Taylor was born at LaGrange, Ky., on 
November 8, 1896, and enlisted in the U. S. 
\rmy on April 7, 1917. He entered rail- 
way service in November, 1919, as a rod- 
man on the L. C. & L. division of the 
L. & N., later working on location and 
construction. In June, 1921, he went with 
the engineering department of the City of 
Louisville, and in November, 1923, he be- 
came field engineer for the City of Padu- 
cah, Ky. Mr. Taylor returned to the L. 
& N. in March, 1924, as a rodman at 
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Paris, Ky., and in June, 1928, he was pro- 
moted to track supervisor at Richmond, 
Ky., later serving at Butler, Ky., Win- 
chester and Latonia. 


Bridge and Building 


A. E. Causey, roadmaster on the Chi- 
cago, Rock Island & Pacific, with head- 
quarters at Amarillo, Tex., has been pro- 
moted to master carpenter, with headquar- 
ters at Dalhart, Tex., succeeding F. J. 
Wirges, who has been transferred to Fl 
Reno, Okla. Mr. Wirges relieves L. F. 
Cooper, who has been assigned to other 
duties. 


Water Service 


R. H. Beeder, whose promotion to gen- 
eral foreman of water service of the West- 
ern lines of the Atchison, Topeka & Santa 
Fe, with headquarters at Amarillo, Tex., 
was announced in the March issue, was 
born at Mobile, Ala., on August 26, 1905, 
and attended the University of Michigan. 
He entered railway service on September 
1, 1925, as a draftsman in the office of the 
chief engineer of the Western lines of the 
Santa Fe at Amarillo and held various 
positions in the engineering department 
on the Western lines until November 1, 
1935, when he was promoted to construc- 
tion foreman on water service, heating 
and steel tank erection work. On Octo- 
ber 1, 1939, he was advanced to general 
foreman of bridges and buildings on the 
Slaton division, with headquarters at 
Slaton, Tex., the position he held until 
his recent promotion. 


Obituary 


C. A. Lichty, a past president and for 
31 years secretary-treasurer of the Ameri- 
can Railway Bridge and Building Asso- 
ciation,and also for four years secretary of 
the Roadmasters and Maintenance of Way 
Association, with headquarters at Chi- 
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cago, died of a heart ailment at his home 
in that city on April 18 after a short ill- 
ness. Mr. Lichty was born at Waterloo, 
Iowa, on May 24, 1865, and was gradu- 
ated in civil engineering from the Uni- 
versity of Iowa in 1890. He entered rail- 
way service that year with the Lake Erie 
& Western (now part of the Nickel Plate), 
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serving as chief draftsman until July 1, 
1892, when he went with the Chicago & 
North Western as acting division engi- 
neer of the Madison division. In 1896, he 
was appointed engineer in charge of the 
construction of double track on the same 
division, and two years later he was trans- 
ferred to lowa in charge of the construc- 
tion of various lines in that state. In 
1900, Mr. Lichty was appointed superin- 
tendent of bridges and buildings of the 
Iowa division, being transferred to the 
Northern Wisconsin division two years 
later. In 1906, he was appointed material 
inspector in the purchasing department, 
which position he held until his retire- 
ment on July 1, 1935. Mr. Lichty was 
president of the American Railway Bridge 
and Building Association in 1904-05, and 
in 1909 he was elected secretary of that 
organization, being elected also treasurer 
in 1915. He was elected assistant secre- 
tary of the Roadmasters and Maintenance 
of Way Association in 1935, and in 1937, 
he was elected secretary of that organi- 
zation. 


Joseph B. Whittemore, supervisor of 
welding on the New York, New Haven & 
Hartford, with headquarters at Provi- 
dence, R. I., died on March 6. Mr. Whitte- 
more was born at Providence on March 
17, 1878, and first entered the service of 
the New Haven in 1900 as an assistant 
engineer at Danbury, Conn. He resigned 
from this connection in 1900 but returned 
to the service of the New Haven on April 
20, 1920, as a cost engineer. He then 
served successively as an assistant track 
supervisor, assistant engineer, transitman, 
chainman and signal foreman. On May 
1, 1933, he was made supervisor of weld- 
ing, which position he held until his death. 


J. A. S. Redfield, who retired on August 
31, 1937, as assistant engineer of mainte- 
nance of the Chicago & North Western, 
with headquarters at Chicago, died on 
April 4 at Ft. Lauderdale, Fla. He had 
been ill for some time. Mr. Redfield was 
born at Santa Barbara, Cal., on December 
29, 1875, and graduated from Rensselaer 
Polytechnic Institute in 1898. He entered 
railway service on July 10, 1898, as a rod- 
man on the Chicago & North Western, 
later serving as an instrumentman, assist- 
ant engineer and resident engineer on 
maintenance, location and construction. 
In 1908, he was promoted to division en- 
gineer and served in this capacity on 
various divisions until 1920, when he was 
further promoted to assistant engineer of 
maintenance, with headquarters at Omaha, 
Neb. Subsequently Mr. Redfield was 
transferred to Chicago, where he remained 
until his retirement on August 31, 1937. 


J. George Bloom, who retired on Febru- 
ary 1, 1929, as system engineer of main- 
tenance of way of the Chicago, Rock 
Island & Pacific, with headquarters at 
Chicago, died suddenly of a heart attack 
at Pasadena, Cal., on March 30. Mr. 
Bloom was born at Xenia, Ohio, on No- 
vember 25, 1869, and graduated in civil 
engineering from Ohio State University. 
He entered railway service in August, 
1889, as a chainman on the Pennsylvania 
at Cincinnati, Ohio, then for the following 
14 years acting successively as assistant 
engineer for the Kenova Land Associa- 
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KOPPERS COAL TAR PITCH ROOFS — COAL TAR WATERPROOFING 
KOPPERS COMPANY - TAR AND CHEMICAL DIVISION - 


Providence, R. |. 






































RECORD AFTER RECORD : : : of roofs 20 years old . : ; 30 years old 
... even 40 or more years old . . . roofs that outlasted the build- 
ings ... this is the best evidence that your roofs should be of 
coal tar pitch. 

No other built-up roofs have such an illustrious record for 
longevity, for low maintenance and freedom from trouble. 

With records like this to guide you, why buy any roof but 
Koppers Coal Tar Pitch and Felt? 


THE ABILITY TO WITHSTAND WATER. The tar roof gets this ability 
from the nature of the coal tar pitch with which it is built. The 
ability of Koppers Coal Tar Pitch to withstand indefinite contact 
with water is proved by the success of Koppers Water-cooled 
Roofs on which water is kept more or less constantly without 
damage to the roofing. 


THE SELF-HEALING ABILITY. Photomicrographs actually show how a 
coal tar pitch roof self-heals and self-seals itself. The sides of 
surface cracks (caused by weathering or rapid atmospheric 
changes) can be seen moving slowly together until the pitch 
again forms a continuous layer. Give your roofs this kind of 
protection. 





KOPPERS ROOFING AND WATERPROOFING MATERIALS: 

Koppers Coal Tar Pitch . . . Koppers Tar-saturated Felt ... 
Koppers Tar-saturated Fabric ... Roof Cements and Roofing 
Coatings ... Koppers High Penetration Primer .. . Red Rosin 
Sheathing Paper... Flashing Fabric... Parapet Wall Gaskets 


OTHER KOPPERS PRODUCTS: 


Coal... Coke. . . Pressure-treated Lumber . . . American 
Hammered Piston Rings . . . Wood Preserving Oils... 
Bituminous Paints and Coatings 














PITTSBURGH, PA. 


Chicago, Ill. Woodward, Ala. 
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tion, assistant supervisor on the Norfolk 
& Western and assistant engineer at Cin- 
cinnati, division engineer at Flora, IIL., 
principal assistant engineer at Cincinnati 
and division engineer at Chllicothe, Ohio, 
on the Baltimore & Ohio Southwestern 
(now part of the Baltimore & Ohio) and 
division engineer on the B. & O. at New- 
castle, Pa. From June, 1903, to December, 
1909, he served the Rock Island as district 
engineer at Topeka, Kan., and as engineer 
of maintenance and district engineer of 
the Southwestern and Choctaw districts. 
He then left railway work to become 
president of the Southern Ballast Com 





J. George Bloom 


pany at Denison, Tex., where he remained 
until July, 1912, when he was appointed 
superintendent of construction of the John 
I’, Stevens Construction Company at New 
York. In October, 1914, he returned to the 
Rock Island to become connected with the 
valuation department at Chicago, being 
transferred to the operating department as 
superintendent of the Amarillo division, 
with headquarters at Amarillo, Tex., in 
July, 1916. Mr. Bloom was transferred 
to the Louisiana division, with headquar- 
ters at El Dorado, Ark., two years later 
and in May, 1921, he was appointed divi- 
sion engineer of the Nebraska-Colorado 
division at Fairbury, Neb. He was pro- 
moted to engineer of maintenance of way 
of the Rock Island in May, 1922. 





Supply TradeNews 





General 


Reed-Prentice of B. C. Ltd., Vancouver, 
B. C., a subsidiary of the Reed-Prentice 
Corporation, Worcester, Mass., has pur- 
chased the business and good will of the 
D. J. Smith Equipment Company, Ltd.. 
Vancouver. 


Personal 


John A. Dillon, who resigned on Janu- 
ary 1 as vice-president in charge of east- 
ern sales at New York of the Pittsburgh 
Screw & Bolt Corporation, Pittsburgh, 
Pa., has formed the Standard Interna- 
tional Sales Corporation, with offices in 
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York Central building, New 
Mr. Dillon is president of the 
company and Norman Allderdice 
president and secretary. The company 
will engage in export and domestic sales 
of steel and allied products, specializing 
in sales to railroads, car and locomotive 
builders, shipbuilders and oil companies. 


the New 
York. 


vice- 


Ward B. Maurer has been appointed 
district manager of the railway division, 
for lines west and south of Chicago, of 
the American Hoist & Derrick Company, 
St. Paul, Minn., with headquarters at 
Chicago. 


George A. Blackmore, president of the 
Union Switch & Signal Company and of 
the Westinghouse Air Brake Company, 
has been elected chairman of the board of 
the Duff-Norton Manufacturing Company, 
Pittsburgh, Pa. succeeding Thomas A. 
McGinley, whose death is noted in this 
Issuc. 


Yale D. Hills, supervisor of distributors 
of the Timken Roller Bearing Company, 
Canton, Ohio, has been appointed assistant 
general manager of the service-sales divi- 
sion. J. F. Cornell, manager of the Min- 
neapolis, Minn., branch of this division, 
has been appointed special representative, 
with headquarters at Canton, and has been 
succeeded by J. P. Roberts, a salesman at 
Pittsburgh. 


Earl E. Thulin, district manager of the 
Duff-Norton Manufacturing Company, 
Pittsburgh, Pa., with headquarters at 
Chicago, has been elected vice-president 





Earl E. Thulin 


and general manager of sales. lor the 
present, he will be located at Chicago and 
later in the year will move to the general 
offices at Pittsburgh. C. N. Thulin, vice- 
president at Chicago, will act in a sales 
executive capacity as a special representa- 
tive in all territories. W. I. Floyd, as- 
sistant to the president, at Pittsburgh, has 


also been appointed assistant general 
manager of sales, with the same head- 
quarters. 

Earl E. Thulin was born on May 8, 


1901, in St. Paul, Minn., and after gradu- 
ating from Lane Technical High School 
in Chicago, entered the employ of the 
sales and service department of the Duff- 
Norton Manufacturing Company. Later 
he became district manager at Chicago. 


John J. Crowe, manager of the Appa- 
ratus Research and Development depart- 
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ment of the Air Reduction Company, New 
York, has been appointed assistant to 
Herman Van Fleet, vice-president and 
operating manager. Mr. Crowe will di- 
rect the activities of the Apparatus Re- 
search & Development department and 
will co-ordinate these activities with simi- 
lar activities for Wilson Welder & Metals 
Co., Inc. In addition, he will handle ap- 
paratus patent matters for Mr. Van Fleet. 
H. E. Landis, Jr., assistant to Mr. Crowe, 
has been appointed manager of the Appa 
ratus Research & Development depart- 
ment and C. G. Andrew has been appoint- 
ed manager of gas plants. 


Obituary 


Thomas Atterbury McG'nley, president 
of the Duff-Norton Manufacturing Com- 
pany, Pittsburgh, Pa., died in that city 
after a short illness on April 13. 


F. C. Snyder, manager of the railroad 
department of Fairbanks, Morse & Com- 
pany, Chicago, died of a heart ailment on 
March 22. He was born on January 28, 
1889, at Au Sable, Mich., and entered the 
employ of Fairbanks, Morse & Company 
as a stenographer in 1906. He 
overseas during the World War. 


served 


Trade Publications 


Concrete Vibrators—The Chicago Pneu- 
matic Tool Company, New York, is dis- 
tributing a 12-page illustrated booklet in 
which the various types of concrete vi- 
brators manufactured by this company are 
described and illustrated. 


Welding Chart—A guide for welding 
commonly used metals and alloys, form 
4464, has been prepared in chart form by 
the Linde Air Products Company, New 
York, a unit of Union Carbide and Carbon 
Corporation. The chart presents in tabular 
form the recommended welding method, 
flame adjustment, welding rod and flux 
for welding each of 30 different metals 
and alloys. 


Wood Preservation—A 24-page booklet 
with this title, featuring the various uses 
of wood treated with Wolman salts, has 
been published by the American Lumber 
& Treating Company, Chicago. The book- 
let contains descriptions and many illus- 
trations of buildings, bridges and other 
railroad structures, in which “Wolman- 
ized” lumber or timbers have been used. 
The booklet also contains a short chapter 
on specifications and a description of the 
treating and distribution facilities of this 
company. 


Union Switch Stands—The Union 
Switch & Signal Co., Swissvale, Pa., has 
issued a 12-page, attractively-illustrated 
and printed booklet devoted to its T-20 
and T-21 hand-operated switch stand. 
The several variations of each of these 
stands are described by means of text and 
photographs, while another section of the 
booklet, illustrated by drawings, depicts 
the various special features that are in- 
corporated in both stands. The booklet 
also points out the various respects in 
which these switch stands conform to 
the standards of the American Railway 
Engineering Association. 
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WHY DESTROY 


THE SURFACE of YOUR TRACK 


by Digging out the Ties to be Renewed 


4 The Woolery Tie Cutter is 
C rugged — compact — rides 
1 easily on side of motor car to 
point of use—light in weight 
—can be easily removed 
from the track by its operator 
in 10 seconds. 





“When THE WOOLERY TIE CUTTER 


Enables You to Remove Ties Without 
Disturbing the Old Tie Bed 


By eliminating the necessity for digging out the old tie—by insert- 
ing the new tie on the COMPACTED BED of the old tie—made 
possible by cutting the old tie in three pieces which can be easily 
LIFTED (not dug) OUT—the surface of the track is not disturbed 
—rough spots created by the old method of tie renewal are elim- 
inated—and the amount of surfacing work necessitated by the 
Removing end of tie which has been —srenewal of ties is materially reduced. 


cut by the Woolery Tie Cutter. . . O/ +, 4s 
tip dhe entniiih, eniinaliadtend The Woolery Tie Cutter also effects savings of 30°, in time and 


— i | i 3 
- ak i au Gs ae aa expense—as proved in the renewal of over |,000,000 ties last year 


x) LET US DEMONSTRATE ON YOUR ROAD—CHECK THE 
¢ RESULTS YOURSELF. SEND FOR 12-PAGE BOOKLET. 


mm WOOLERY MACHINE COMPANY 


mierees 





= 
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na MINNEAPOLIS Pioneer Manufacturers of MINNESOTA 
a | she RAILWAY MAINTENANCE EQUIPMENT “hs 

o &§ Ta TIE CUTTERS * SWITCH HEATERS * MOTOR CARS Craft 

y § RAILWAY WEED BURNERS ® BOLT TIGHTENERS 
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PROTECT OVERHEADS 


THIS 
EASY, LOW-COST WAY 


® Locomotive fumes and abrasive cinder action hold no 
terrors for Armco Asbestos-Bonded Blast Plates. They 
have what it takes to provide long, low-cost protection 
for overhead structures. 

One reason is a substantial base plate of galvanized 
Armco Ingot Iron — proved by 34 years in corrosive 
service. To this plate is bonded on both sides a thick mastic 
coating — by Armco’s Asbestos-Bonding process. This 
special material is chemically inert to corrosion, highly 
resistant to erosion, and will not support combustion at 
temperatures as high as 1100° F. 

With all their durability Armco Blast Plates are light in 
weight and easy to install. Unskilled labor can do the work 
and few hangers are needed, You also dispense with stiffen- 
ing angles. 

Try Armco Asbestos-Bonded Blast Plates for low-cost, 
trouble-free protection of that next overhead structure. 
Write for prices and full information. ARMco DrRaINaGcE 
Propucts AssociaTIon, 5051 Curtis St., Middletown, O. 





ASBESTOS-BONDED 
BLAST PLATES | 
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BOOKS THAT HELP 
MAINTENANCE MEN 


Track and Turnout Engineering 
By C. M. KURTZ 


Engineer, Southern Pacific Company 


This new handbook for location, construction and 
maintenance of way engineers, transitmen and drafts- 
men, gives practical mathematical treatment of track 
layout and other problems. These are fully exemplified 
and worked out in detail, and illustrated with drawings 
of accepted designs for fixtures and track layouts. It 
contains original as well as a complete set of standard 
railway engineering handbook tables. All computing 
problems which may arise in track engineering are 
thoroughly treated. 


457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


Practical Track Work 


By W. F. RENCH 


Formerly Supervisor, Pennsylvania Railroad 


A new book giving expert information on the design, 
fabrication and installation of standard railroad track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 

256 pages, 110 illustrations, tables, flexible binding, 5x7, $1.50 


Roadway and Track 
By W. F. RENCH 


Packed full of practical information written on a 
background of 25 years experience. The meat of mod- 
ern maintenance practice is in this book. It is the most 
complete work on the subject. 

Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 


Simplified Curve and Switch Work 


By W. F. RENCH 


Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve 
and switch calculation practice since its appearance 12 
years ago. The proved accuracy of its methods has 
caused them to be adopted as standard practice on 
many roads. 


Complex algebraic and geometric calculations are reduced to their 
simplest form and as nearly as possible to terms of simple arith- 
metic. Application of these calculations to the actual job is made 
plain by brief explanations. Drawings further clarify the subject 
and make the meaning of the text unmistakable. Tables of dimen- 
sions are a further help to the track foreman. 

Short cut formulae are featured. String lining and tape line lay- 
out are fully explained. While retaining practically all of the rules 
and principles which have been tested in previous editions, changes 
have been made in several detailed features to correspond to im- 
proved designs. A flexible binding makes the new edition more 
convenient to slip in the pocket and carry on the job. 


Fourth Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00 








SIMMONS-BOARDMAN PUBLISHING CORP., 
30 Church St., New York. 


Please send me for 10 days’ free examination the books checked 
below. I will either remit list price or return the books within 
that time. 


( Simplified Curve and Switch Work 0 Practical Track Work 








(0 Track and Turnout Engineering (0 Roadway and Track 
Name ..... - ’ oaesaneialash ciaaeaeinomatite cscnesennensccenennasioien 
Address .. meee ‘ netchiieesin eaaieaieeaiinaaesteenmee tain 
City ; aimee iil letiabieateeceaimiiai I is cciicccteeectenis 
Position . best pacesnnnise I. incnindaonennbatieouess -RE&M 5-40 
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45,000 GALLONS DAILY 


For the Cost of 3 Packs 
of Cigarettes 





IB sich miles south of Mem- 
phis, for the Illinois Central System. 
a Layne Well Water System is pump- 
ing 45,000 gallons of water daily for 
the equivalent cost of three packs of 


——A-RAILROAD CONSTRUCTION 
Seria tecdascetines see CRANE THAT TAKES ALL JOBS 


for re airs: no ex nse of k LAYNE-ARKANSAS CO. STUTTGART. ARK 
P ” pe up eep. LAYNE-ATLANTIC Co NORFOLK. VA 
This is typical of low cost operation = “*""=-CENTRAL Co... Mempnis. Tenn 

LAYNE-NORTHERN CO.. MISHAWAKA, INO 


and efficiency of Layne Well Water Lavne-Louistana Co Lake CHARLES. LA 








LaYne-New York Co. . NEw Yor« City 

Systems. AND PITTSBURGH . Pa 

LAvNE-NORTHWEST Co. MILWAUKEE. WIS 

Other Layne installations are pro- = *"e-0n10 co Covumsus. On10 

* 3: Layne-Texas Co HOUSTON ANO 
viding up to 20,000,000 gallons of ™-s.. - . Texas The A aA . - i C A 

e LAYNE-WESTERN Co.. Kansas City. MO 

water daily at an even lower gallon- Cwicaco. he. . OMAHA, NEBRASKA 


LAYNE-WESTERN CO. OF MINNESOTA 


is evi- * “B” High Speed Bridge C 
age cost. Such performance is evi tare Bown tew enaLane Mone Model ig pee rl ge rane 
‘TOM... 


dent proof that years of experience ASSACHUSETTS 


and highest skill have combined to ee Gaeme, Gomes A FAST TRAVELER — 15 miles per hour: 
produce wells and pumps of outstanding quality and efficiency. LOTS OF STEAM for long runs and pile driving 


Layne Well Water Systems are in use in all parts of the work; 
world. They are available in sizes to provide from a few thou- BIG POWER FOR HEAVY : SWITCHING — 
sand to many millions of gallons daily. 16,500-pound drawbar pull in low gear: 
A ’ y , " WORLDS OF POWER FOR HEAVY LIFTS — 
ny City, Factory, Paper Mill, Oil Industry, Railroad, Irriga- i ‘ . 
tion or business official may secure a complete file of bulletins 35 tons without outriggers — 40 tons with; 
joes bi AIR OPERATED TRAVEL CLUTCHES — The 
gs and folders on Layne Well Water Systems, without Ss ior AMERICAN T. ith Fi Ti 
obligation, by addressing. Pecan ype wi inger ip 
LAYNE & BOWLER, INC. UNIVERSAL JOINT TRAVEL MECHANISM — 


Dept. S. Memphis. Tenn. Operates with smooth perfection on even the 


worst of tracks, 


You do not incur the least obligation when you 
of write for the whole story and price. Do it today. 


AMERICAN HOIST & DERRICK CO. 


. SAINT PAUL, MINNESOTA 





Pumps & WELL 







a 





FOR SAFE WIRE ROPE FASTENING a 


apatatS) fy 
Hiei. a. oe OSDY CLIP ey 
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cITIes 





WATER SYSTEMS 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 











PERFECT GRIP @ OROP FORGED STEEL @ HOT DIP 











DEALERS WITH 





STOCK IM ALL PRINCIPAL 
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TECO 


_ TIMBER 


CONNECTORS 
INCREASE STRENGTH AND 
RIGIDITY—REDUCE 

MAINTENANCE COSTS 


a 


NIVERSAL acknowledgment of the superi- 
U rity of TECO Timber Connectors is evi- 
jenced by the total sales which were double last 
year over the previous year. 


TECO Timber Connectors save you money— pro- 
vide stronger timber joints 
and make all types of railway structures more 
and cost less. Thirty-eight leading 
railroads are using TECO Connectors for trestles, 


more satisfactory 
permanent 


roof trusses, overhead cranes, timber bents, con- 
nections between pile heads and caps, ballast 
deck stub piles, piers, pier fenders, sway bracing, 
‘oal pockets, auto loading dock, between rail 
posts and tie connections, bridge decks, scaffold- 
ing, coaling towers. 


TECO Connectors are simple 
ily applied. Write for samples and prices. 


inexpensive—eas- 







Flanged Clamping 
Plate 


NAY): 
ha. hy ) 


vru 


















DISTRIBUTORS IN PRINCIPAL CITIES 


TIMBER ENGINEERING COMPANY 


1337 Connecticut Ave., Washington, D. C. 
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ECONOMICAL 
FLEXIBILITY 





< 
~. 
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BURRO FLEXIBILITY 


permits using the Crane 
under practically any conditions. 
traffic, fast travel speed over 20 miles an hour, facilitates 
clearing for trains, or if desired, the Crane can be set off 
the track. Low overall height permits using the Crane 
mounted on a car in a work train. 


When working under 








WIDE OPERATING RANGE . . . keeps the Burro busy 
throughout the year. Rail relaying, track building or dis- 
mantling, ditch cleaning, scrap handling, bridge repairing, 
rail loading or unloading, pile driving, coal handling, are 
some of the Crane's many jobs. 





| Top Illustration shows scrap handling with magnet, and 
Crane is mounted on flat car. Lower view shows Crane 
building new track, hauling its own cars of rail, etc. 


BURRO CRANES 


Model 15....... Model 30 
BURRO ANTI-SLIP RAIL TONGS 


Write for Bulletin 
CULLEN-FRIESTEDT COMPANY 
1301 So. Kilbourn Ave. Chicago, Illinois 
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WILLIAMS’ “SUPER- 
10R" CONSTRUC- 
TION PATTERN 

W'LLIAMS’ “SUPERIOR” 
STRUCTURAL PATTERN 


@ When you standardize on 
Williams’ Wrenches you get 
more for your money. Williams’ 
“Superior” Wrenches, for exam- 
ple, are forged from specially- 
processed carbon steel and spe- 
cially heat-treated to give you nearly twice the 
strength of old-fashioned carbon steel wrenches. 
Actually, they average 93% as strong as correspond- 
ing alloy steel wrenches. Williams’ ‘“Superiors” 
cost the same as old-style carbon steel wrenches— 
approximately half as much as alloy wrenches. 


Supplied in 50 patterns—more than 1000 standard 
sizes. Fully guaranteed and sold by industrial dis- 
tributors everywhere. Literature on request. 








WILLIAMS’ 12-PT. 
BOX “SUPERRENCHES” 


Chrome-molybdenum steel, heat- 
treated and rust-proofed with gray 
enamel. Structural and Striking 
Face patterns illustrated. 











J. H. WILLIAMS & CO. 


225 LAFAYETTE ST., NEW YORK, N. Y. 


LAC 
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@ Here's how OZALID TRANSPARENT papers, 
cloths, and foils provide short cuts in drafting 
practice and reduce costs. 


1. DUPLICATE ORIGINALS ON TRANSPARENT 
PAPER, CLOTH OR FOIL FOR BRANCHES OR 
CUSTOMERS... made in the same simple manner 
as standard Ozalid Whiteprints. 


2. TRANSPARENT DUPLICATES WITH CHANGES 
FOR SPECIAL PURPOSES WITHOUT ALTERING 
ORIGINAL DRAWING .. . produced by deleting 
detail and making additions on the duplicate. 
Standard Ozalid Whiteprints incorporating these 
changes are made from these transparent 
duplicates. 


3. OLD, SOILED OR WORN TRACINGS...reclaimed 
and weak pencil lines intensified with Ozalid 
foil which can be cleaned to eliminate spots, 
blotches and crease marks. 


4. COMPOSITE PRINTS . . . accomplished by bring- 
ing the details of as many as six originals together 
into one Ozalid Whiteprint by the use of 
Ozalid foil. 


5. WHITEPRINTS . . . made from inexpensive Ozalid 
transparent duplicates, while valuable originals 
are stored safe from fire, wear, and tear. 


FSNIdXd Pue IWIL ONILIWUG LAD OL 


ONLY OZALID HAS DRY DEVELOPMENT 


CORPORATION 


ANSCO ROAD - JOHNSON CITY, NEW YORK 
eee af SE ae: ads a « P 








OZALID CORPORATION 
Ansco Road, Johnson City, N. Y. 


Please send full information on how Ozalid transparent materials 
cut drafting costs, and free booklet of dry-developed Ozalid prints. 


SS Se 





Company 





Street 
‘ City. State. 





























SYV7TRON 
HEAVY BLOW 


ELECTRIC TAMERS 











Light in Weight 
Easy to Handle x 


. and with the extra 
POWER that does the 
job in about half the time 


required by air tampers. 






REDUCES COST 20% to 30% 


. and gives you smoother, safer, 
thoroughly tamped track . . . an 
important factor in these days of 
high-speed trains. 


POWER PLANTS OF SMALL SIZE 


light weight and extreme portability 
supply power for the most efficient op- 
eration of gangs ranging from 2-tool to 
16-tool outfits. 


Syntron "Heavy Blow" Electric Tie Tamp- 
ers are your best bet for substantial sav- 
ings this year — INVESTIGATE NOW. 


SYNTRON CO. 


Homer City, Pa. 









Here's the famous Lufkin “CHALLENGE” — the 
steel tape for general measuring. The line of 
highest grade tape steel has etched gradua- 
tions, the most durable type, guaranteed accu- 
rate. Genuine leather hand-stitched case with 
folding flush handle. Send for Catalog. 


New york = THE JUFAIN PPULE (0 — 


. WIN > 
SAGINAW. MICHIGAN INDSOR, ONT 


TAPES — RULES — PRECISION TOOLS 























Classified Advertisements 


Use this section when seeking a new man, a new 
position, or when buying or selling secondhand 
equipment. 

CLASSIFIED ADVERTISEMENTS, $10.00 
an inch, one inch deep by three inches wide, an 
insertion. 


EMPLOYMENT ADVERTISEMENTS, 10 
cents a word a month, including address, minimum 
charge $2.00. 


Remittance must accompany each order. 


Railway Engineering and Maintenance 


Classified Advertising Department 
105 West Adams St., Chicago 





Unusual Items. . . . Unusually priced! 


16, 20-yd. Magor air operated Dump Cars 
12, 50-ton Covered Hopper Cars 
50, 50-ton, 40-0 Flat Cars 


IRON & STEEL PRODUCTS, INC. 


13472 S. Brainard Ave. Chicago, III. 
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MODERN 
Maintenance 
Calls for Modern 
Rail Grinders 


Making nothing but railway track grinding 





equipment keeps the Railway Track-work 
line of rail grinders always abreast—some- 
times leading—progress. ‘There are many 
models to meet specific requirements—all 
thoroughly time-tested in service by leading 


railroads. Investigate. Data Bulletins sent on 


request. 

















log describing 


Railway Track-work Model P-6 Track Grinder 


Economically and efficiently removes surplus metal 
deposited in building up cupped joints, frogs and 
crossings by welding. Gasoline engine driven. 
Lateral movement, vertical adjustment and speed of 
grinding wheel all under easy control. One-man 
derailing device. Flexible shaft extension operates 
auxiliary attachments—straight wheel hand piece, 
cup wheel hand piece, cross cut machine, drill, ete. 
One of many models. 


Then compare for safety, 


CANTON, OHIO 


basic features and advantages of 
| Monotube Method of Pile Con- 


© Write for this free cata 





THE UNION METAL MANUFACTURING CO. 











Please send me copy of your Catalog 68A describing the 


Monotube Method of installing cast-in-place concrete piles. 











Company 


WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS) 


@*2 
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; can. looked auenr record and 
DIESEL CRANE’S jee saamemennan amen 


three years. Some sand and gravel! 
ON GRR 1, record alse shows that J burn only 


5.54 gallons of fuel oil per hour. 
Considering that J am a 40-ton crane, 


Everywhere, Industrial 
Brownhoist Diesel cranes 
are doing a real job for 
their owners, at a surprising 
saving. Cost figures are 
available for practically all 
kinds of work and sizes of 
cranes. Our nearest office 
will be glad to give these 
to you. 





ee 
Fy 


DISTRICT OFFICES 
New York, Philadelphia, Pittsburgh, Cleveland, Chicago 


N GENERAL OFFICES: BAY CITY, MICHIGAN 


Bos 
* 





Speed Up Production! 


SAVE TIME AND LABOR WITH 


Mall Wnt GRINDERS 





HIGHBALL WITH GEMCO 
TRU-BLU TOOLS & EQUIPMENT! 


Write us for proof of how you can slash your main- 
tenance costs by using every item in the “Gibral- ; 
tar” line of equipment: Roller bearing type rail MALL portable multi-purpose rail grinder powered 











benders—ratchet or standard models: spike bars: with variable speed gasoline engine 


: : ‘ You can put rail maintenance on a low cost basis with these portable, 
see on wv quae pertenis — pany ated T lightweight rail grinders. Costly rail replacement can be avoided by 
seating machines; grease guns; rerailers; car stops: building up the rail ends, frogs and switch points by welding and by 
rail punches; derailers: combination track tools: etc. removing the excess metal. Interchangeable attachments can be fur- 
nished for cross grinding, surface grinding, switch point grinding and 


“GEMCO TRU-BLU"” TOOLS WILL GIVE you drilling; also, for pumping, chain and circular sawing. 

FASTER MAINTENANCE WITH SAFETY! 

Write us for complete information and catalog. AA A L L T Oo O L co M ed A “| Y 
GIBRALTAR EQUIPMENT & MFG. CO. RAILROAD DEPARTMENT 


7746 SOUTH CHICAGO AVENUE CHICAGO, ILLINOIS 
(The Portable Tool and Equipment People) 


i . SALES OFFICES IN ALL PRINCIPAL CITIES 
Madison at Fourteenth St., St. Louis, Missouri 
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Write today for circulars and ask for a demonstration. 





























SCHRAMM 


RAILROAD COMPRESSORS 


if 





AN OFF-TRACK COMPRESSOR 
DESIGNED FOR RAILROAD 
MAINTENANCE OF WAY 


Mechanically Self Propelled 
Turns On Its Own Center 


Sizes: 105, 160, 210, 315, 420 
Cu. Ft. Actual Air Delivery 
(8 to 32 Tampers) 


GASOLINE OR DIESEL ENGINE DRIVE 
Send for Descriptive Literature 


SCHRAMM, INC. 


Established 1900 
700 N. Garfield Ave. West Chester, Pa. 














Saves Time—Cuts Cost 


A Homelite Portable Generator gives you plenty of 
power—for electric hand tools or brilliant floodlights— 
any place you want it. Being small and compact—light 
enough for one man to carry—you can take this com- 
plete power plant everywhere. And it gives you all 
the electricity you need for saws, dappers, drills, ham- | 
mers and many other tools—as well as floodiamps. 

Anyone can operate it. A built-in gasoline engine runs 

it. No controls to work. No long cables. And most | 
important—it’s built to give the service demanded for | 
railroad workers. | 





SEND FOR COMPLETE BULLETIN 


THE HOMELITE CORPORATION 


2105 Riverdale Ave. — Port: Chester, N. Y. 
Railway Engineering «« Maintenance 





New Simplex Rail Joint 


Spacer Saves Time, Cuts Costs! 


The new strong, light 
Simplex No. 555 15-ton 
Rail Puller and Ex- 
pander cuts costs and 
speeds up maintenance- 
of-way jobs. Ideal for 
section crews, they 
make the most of avail- 
able man power on 
these track jobs: 


Controlling expansion 
and contraction; Re- 
newing insulated joints 
and end posts; Lining 
crossings and switches; 
Pushing or pulling con- 
tinuous rail lengths. 


One man with this practical tool takes the place of a 
rail pounding crew. They are easily applied without 
removing the joint bars, can be quickly removed for 
passage of trains, and can be operated by either one 
or two men. Battered rail ends and damage to cross- 
ings and bolts are eliminated. 

Rails of any section are quickly opened or closed with 
this new time-saving Simplex track tool. Write for 
Bulletin Track-40. Made by the manufacturers of 
Simplex Electrided Gib Track Jacks, G-Y Tie Spacers 
and Simplex No. 550 25-ton Rail Pullers and Expanders. 


TEMPLETON, KENLY & CO., Chicago 


Cutting Maintenance-of-Way Costs Since 1899 
Representatives in Principal Cities 


SIMPLEX 


GOLD MEDAL AWARD SAFETY JACKS 








“Repair CONCRETE 
to a TOUGH, FEATHER EDGCE.... 


Avoid accidents! Repair holes, cracks, broken places in_ station 
platforms, concrete stairs, crossings . . . or resurface an entire area 
with the durable RUGGEDWEAR RESURFACER. 

Easily applied. Holds solid and tight right up 
to irregular edge of old concrete. Cellulose-Proc- 
essed to provide a firmer, tougher, smoother, 
more rugged wearing surface. sed indoors or 
out. Dries fast. Costs only 10c to 14c per sq. ft. 

Valuable 68-page ‘HAND BOOK OF BUILD- 
ING MAINTENANCE” available to those re- 
questing on business letterbead. 


MAKE THIS TEST 








FLEXROCK COMPANY, 
2347 Manning St., Philadelphia, Penna. 

Please send me complete RUGGEDWEAR information 
. . . details of FREE TRIAL OFFER. No obligation. 


MII. Seseicsshisacansthwaberssesituaniaicenaneibietsh 








Company 
Address . 
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Here’s the STREAMLINER! 


A new Tamper of the time-tested, thoroughly-depend- 
able vibratory type, but now faster — more powerful. 
THE JACKSON STREAMLINER—with several inter- 
changeable blades—is the only Tamper that will effici- 
ently handle all ballasts in any operation. 

3600 heavy vibrations a minute guarantee firm, uni- 
form compaction. 

Available in 2, 4 or 8 Tamper combinations, powered 
by strongly-built, light-weight and compact portable 
gas electric power plants. 


Write for Demonstration Arrangements 
and Literature 


ELECTRIC TAMPER & EQUIPMENT CO., Ludington, Michigan 











ALPHABETICAL INDEX TO ADVERTISERS 


Air Reduction Sales Company Loe Lufkin Rule Co., The 
American Hoist & Derrick Co................. : Mall Tool Company 
Armco Drainage Products Association.............. 344 Nordberg Mfg. Co............. 
Armco Railroad Sales Co., Inc..... 


Oxweld Railroad Service Company, The............ 


3arco Manufacturing Company Ozalid Corporation................-sssesseeeeeeeeee _ 
sethlehe a — ts Portland Cement Association.......................-------< 354 
Carnegie-I]linois Steel Corporation.... . — re 

- Rail Joint Company, Inc., The..................-...--.---- 289 


Railway Track-work Co...................2-..:sss:sss:s00+-349 
Reliance Spring Washer Division........................ 2 


Columbia Steel Company 
Cullen-Friestedt Company 
Dearborn Chemical Company Cohr: ‘ 
, Schramm, Inc 
Dobites Manutactermg Co Simmons-Boardman Publ. Corp..................-< 


I Gib iieciiicrnicrcncgoennseenda .....348 


Tar and Chemical Division 


Douglas Fir Plywood Association 
Eaton Manufacturing Company. 


Electric Tamper & Equipment Co. a : » 
Seek I my lempleton, Kenly & Co. 
Fairmont Railway Motors, Inc.. mie a ie , 
: : ; limber Engineering Companvy......................-..--- 346 
Flexrock Companv.... as é i 1% 
* a ie ee rimken Roller Bearing Company, The. 
Gibraltar Equipment & Mfg. Co. ai ee . aie ; 
; — Union Carbide and Carbon Corporation............ 301 
Homelite Corporation, The 


Union Metal Manufacturing Co., The................ 346 
United States Steel Corp. Subsidiaries.............. 297 


Industrial Brownhoist 
International Harvester Company, Inc..... 
Jackson Co., Byron ; 7 Williams & Co., J. H 


Koppers Company raise Woodings-Verona Tool Works......................-..--- 292 
Layne & Bowler, Inc....... — Woolery Machine Company....................--.-----.----- 343 
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NTERNATIONAL DIESELS 


Diesel Power reaches new peaks of efficiency in the Four 
ew TracTracTors by International Harvester. Thanks to the 
ngenuity of Harvester engineers, a higher percentage of 
heir maximum drawbar horsepower can be kept continu- 
busly applied to get more work done per day at the lowest 
possible cost! 
In this complete series of DIESEL TracTracTors, you can 
w get International design, quality, performance—and In- 
ernational fail DIESEL fuel economy—in sizes exactly suited 
jo your power needs. Here’s perfectly designed balanced 
to team up with balanced allied equipment—to the 
profit of everyone. 


Operator fatigue is engineered out . . . great working 
apacity, long life, and low maintenance are engineered 
p. All TracTracTor controls are within easy reach of the 


a 


pe Qua. 
fi 


driver. Gear shifting is fast and easy. A wide range of 
traveling speeds provides close selection of speed to load 
and going. Multiple-disk steering clutches, mounted on 
ball bearings, are easy to operate. Exclusive track frame 
stabilizer and ball-and-socket pivot construction relieves 
the pivot shaft and track frames of leverage loads and 
assures positive track alignment. 


Standardize on International Diesel TracTracTors and 
enjoy all the advantages only Harvester can provide. The 
nearby International industrial power dealer or Company 
branch will give you detailed information about this great 
line of crawlers. 


INTERNATIONAL HARVESTER COMPANY 


CURCORPORATED) 
180 North Michigan Avenue Chicago, Illinois 
Sold outside U.S.A. by International Harvester 


Affiliated Companies and Distributors. 
Cable Address: Harvester, Chicago 


ee industrial Power 





Slash 


high maintenance charges 


with CONCRETE 


SUPPORTED TRACK 


ee 
L 


Here you see a cement-grouted subballast slab being 
placed for the main line at the Pennsylvania’s Bedford 
Yard, Cleveland. 

Grouted subballast reduces track maintenance... 
and so will any other type of Concrete Track Support, 
such as precast subballast slabs or concrete with em- 
bedded ties. That’s why more and more railways are 
turning to concrete to solve soft track and water pocket 


J 


problems. And they are getting smoother riding to boot. 

Write for booklet, “Concrete Supported Railway Track,” 
and then do a job of it yourself. We'll help you with the 
technical problems. 


PORTLAND CEMENT ASSOCIATION 
Dept. 5-27, 33 W. Grand Ave., Chicago, Ill. 

A national organization to improve and extend the uses of con- 

crete . . . through scientific research and engineering field work 


eR 
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